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ABSTRACT
This study makes use of two contrasting approaches in the 
ex ante analysis of a specific project in the Philippines, the 'unified' 
Little and Mirr.leqs and Squire and van der Tak (LM/ST) and Harberger 
approaches. In the light of the latter approach, it explores the 
practicability and relevance of introducing social analysis in investment 
decisions.
The rationale and convention for the application of the two 
methodologies are reviewed and detailed in a manner so that their differences 
are clearly reflected. They are then applied to the Smallholder Fishpond 
Estate Project to ascertain whether or not the addition of equity criteria 
can assist in improving the quality of decisions in public expenditure 
by confronting the issue of the project's distribution effects in addition 
to its allocative-efficiency effects.
The major macroeconomic features of the Philippine economy and 
the development objectives of the country are outlined. They are then 
incorporated in the derivation not only of the national efficiency pricing 
parameters but also the social value parameters in congruity with the 
procedures recommended in the methodologies. Details of the specimen project 
are also discussed from which the estimation of project specific parameters 
had been based.
The economic rates of return derived by both LM/ST and Harberger 
approaches are shown to be much higher than those estimated in the Task
Force Report. A principal implication is that the project is economically 
efficient in the utilization of resources. However, the brief 
discussion on the practical limitations of the compensation approach 
indicate the undesirability of relying on economic analysis entirely and 
highlights the need for an alternative approach. The study then turned 
for guidance to social cost-benefit analysis. The results of the social 
analysis, however, revealed that the projected distribution of the 
benefits from the project has been biased in a way that many would 
regard as socially regressive.
The study concludes that a change of approach has to take place 
at an earlier stage than project appraisal. The efficiency of social 
analysis, which has been shown to allow for the incorporation of and 
trade-off between various government objectives in project analysis, 
could only be realized when distribution income criterion is applied at 
the identification and formulation stage when the choice of an objective 
function could exert influence.
The study further concludes that the appropriateness of the LM/ST 
methodology depends on countries where:(1) the prices of goods deviate 
from their social values either because of distortion in the factor markets 
and/or because of government interference with the market mechanism;
(2) the aggregate savings and investment in the economy may be less than 
the level that is socially desirable; (3) the government has a controlling 
rather than supporting role in the process of capital accumulation and 
growth; and (4) a generally weak fiscal system operates.
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CHAPTER 1
INTRODUCTION
The basic ideas of project appraisal are described briefly. 
Cost-benefit analysis is a case-by-case method of selecting investments 
for their ability to contribute to a social welfare function. Moreover, 
as Roemer and Stern (1981) argue:
'The selected projects are those that use scarce 
factors of production most efficiently and thus 
maximize the value of the objective function. In 
most application of project analysis, the objective 
function includes only one goal, the growth of 
output .... Non-growth goals, especially equitable 
income distribution, can also be included by 
applying shadow prices to certain income flows 
from the project. Under ideal but unrealizable 
conditions, projects selected under these rules 
would maximize a social welfare function. In 
practice, project analysis is not capable of 
optimum results, but can substantially improve 
the choice of investments and the productivity of 
resources, compared with the usual practice in most 
countries' (p.79).
Indeed, until quite recently, the dominant fashion among development 
planners and economists was to direct relatively little attention to the 
problems of income disparities and unemployment within the less-developed 
countries. In the evaluation of projects, rarely was a distinction made 
between project gainers and losers in the calculation of benefits and 
costs. In too many cases, redistribution effects were not spelled out 
even broadly with the result that projects were admitted on the basis 
of a cost-benefit analysis which makes the rich richer and the poor 
poorer.
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1.1 Neglect of Income Distribution
Behind the relative neglect of income distribution in project 
appraisal studies is the notion that the choice between projects can 
be made solely on the grounds of economic 'efficiency' because any 
unfavourable effects on income distribution can be overcome by making 
some of the gainers compensate some of the losers. To dispense with the 
redistribution problem all that is needed therefore is to assume that a 
redistribution of benefits and costs through fiscal and pricing policies 
can be made, and that such redistribution is either costless or that its 
costs are less than the net benefits of the project (Amin, 1978).
This, however, is rarely applicable in practice. In virtually 
all LDCs, including the Philippines^ the fiscal system is weak and in many 
of them even regressive . Not only its administrative costs are high 
but tax evasion is also easy because of the existence of wide loopholes 
in tax laws and of rampant corruption.
Another widely held justification for ignoring income 
distribution in project appraisal is that there is a conflict between 
equity and growth. On pragmatic grounds, this is defended in the sense 
that standards of distribution equity may be variable over time, and in 
any event hard to measure. Of more general and serious interest is the 
argument that greater employment and consumption for the poor now 
can be achieved only at the expe.nse of more consumption and employment 
in the future. This is based on the belief that the rich save a higher
1 See for instance ILO (1974, pp. 245-278).
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proportion of their income than the poor, and that a greater part of 
profits than wages is reinvested.
The dichotomy between economic and social objectives is more 
apparent than real because they are closely linked to each other. 
Production and consumption - which may be considered as pure 
economic categories - have distributive effects and it is there that 
the social concern starts (Schneider, 1975). Another line of argument 
denying the efficiency-equity distinction is based on Myrdal's (1973) 
broad long-term view of development in which he gives a number of reasons 
why in underdeveloped countries, contrary to the preconception of a 
conflict between the two goals of economic growth and greater economic 
equality, the latter is rather a condition for the former.
There is a growing body of evidence pointing to the positive 
effects of equity on growth (e.g., Lele and Mellor, 1973). Output may 
increase rapidly due to the growth of the modern sector, but may add 
little employment because of its high capital intensity and may at the 
same time destroy some of the existing employment opportunities in 
the rest of the economy. This recognition that economic growth is not 
identical with development therefore brings to the fore that for a 
rational choice of projects, a project appraisal criterion must reflect 
the objectives of equity and growth.
1.2 Linking Project Appraisal to National Objectives
The link between national objectives and project appraisal must 
be such that the criteria applied in the latter are derived from, or 
compatible with, the former and reflect their interrelation. Achieving 
this - which refers to the social cost-benefit type of project appraisal
. . . /4
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- is not purely a technical problem but implies value judgement. It 
represents an attempt to move back from physical output to utility 
as the proper indicator of economic welfare.
This new orientation expresses the belief that the addition of 
distributional considerations can assist in improving the quality of 
decisions on public expenditures by confronting the issue of a 
projects' distributional effects in addition to its allocative-efficiency 
effects. Consequently, integrated methods of project appraisal that take 
into account the full range of national objectives have been developed. In 
these methodologies, the distributive impact of the project, both between 
consumption and investment and between contemporary income groups, is 
analyzed by introducing distributive weights for private costs and 
benefits.
The methodologies developed by Little and Mirrlees (1968 and 1974) , 
Dasgupta, Marglin and Sen (1972) and Squire and van der Tak (1975) all 
put forward a rationale for the introduction of income distributional 
considerations in project appraisal. Their relevance, however, is still 
the subject of much debate in the literature (e.g. MacArthur and Amin,
1978).
1.3 Objectives of the Study
Recent concern with the distribution of incomes in developing 
countries has led to recommendations in project evaluation manuals prepared 
for international aid institutions to introduce distributional 
considerations in the appraisal of projects undertaken by these countries 
(Balassa, 1977). The specimen project in this study is no exception.
.../5
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This study makes use of the Little and Mirrlees and Squire and 
van der Tak approaches in the ex ante analysis of a specific project 
in the Philippines to explore the practicability and relevance of 
introducing social analysis in investment decisions. Specifically, the 
objectives of this study are:
(1) to provide a comparative economic appraisal of
a specific project in the Philippines by employing 
the Little-Mirrlees/Squire-van der Tak and Harberger 
approaches;
(2) on the basis of the above, to examine the relative 
merits of incorporating income distribution 
considerations in the appraisal of this project to 
ascertain whether or not project selection and design 
based on economic analysis would be affected by social 
analysis and vice versa; and
(3) in the light of the latter approach, to investigate the 
usefulness, limitation and practical relevance of 
introducing equity considerations in the appraisal
of project as they apply to the Philippines.
1.4 The Project
This study examines the Smallholder Fishpond Estate Project 
in the province of Bohol, central Visayas officially proposed by the 
Philippine Government in August 1981 to the International Fund for 
Agricultural Development (IFAD) for financing. The requested financing 
package covers two other areas, viz: Vitali, Zamboanga City in Western 
Mindanao and Naga-Calabanga, Camarines Sur in the Bicol Region.
. ../6
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The fishpond estate concept, that is the development of idle 
and marginal mangrove swamps, its consequent subdivision into family- 
size fishponds and their distribution under a long-term lease agreement, 
draws its legal basis from Presidential Decree No. 43 (as amended by 
P.D. 704 otherwise known as the Fishery Decree of 1975). The basic 
rationale for fishpond estate development is the observation that among 
the three fisheries subsectors, the growth of the fishpond sub-sector 
appears the lowest. In its entirety, the project is designed to promote 
the socio-economic well-being of the rural population which it will 
serve, as well as enhance the productivity of the country's fisheries 
industries.
The project covers a total area of 823 hectares to be developed 
at a cost of P29.4 million. Its implementation is to be carried out by 
a specifically constituted corporate entity, the Fishpond Estate 
Management Board (FEMAB), attached to the Ministry of Natural Resources.
Essentially, the components of the projects are:
(1) the development of 178 modules or family-size fishfarms 
with an average area of 4.50 hectares;
(2) the construction and provision of ancillary facilities 
and housing/settlement;
(3) the extension of short-term production and long-term 
loans; and
(4) the provision of technical and management services and 
the training of leaseholders in modern fishculture.
.../7
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1.5 The Data
This study utilizes the original pre-feasibility report on the 
Bohol project prepared by the Bureau of Fisheries and Aquatic Resources 
(BFAR), Fishery Industry and Development Council (FIDC), Bureau of 
Soils (BSoils) and the National Economic and Development Authority 
(NEDA) in August, 1979. Hereinafter, this document will be referred 
to in this study as the Task Force Report.
1.6 Plan of the Study
Following this introductory chapter, Chapter 2 reviews in detail 
the Little and Mirrlees/Squire and van der Tak and Harberger approaches 
to the appraisal of projects. Essential differences between the two 
methodologies are also highlighted.
Chapter 3 examines the salient features of the Philippine 
economy, both current and expected. The major macroeconomic features 
and the development objectives of the country are then incorporated in 
the derivation not only of national efficiency pricing parameters but 
also the social value parameters in Chapter 4. Chapter 5 outlines in 
detail the Fishpond Estate Project and provides estimates of parameters 
specific to the project.
In Chapter 6, empirical results from the appraisal of the 
specimen project using the two approaches and consequently the application 
of parameters relevant to each methodology are discussed. Further insights 
into the results of the analysis and their implications are provided in 
Chapter 7. This concluding chapter also discusses the practicability 
and relevance of the methodologies within the context of the Philippine 
economy.
. • •/8
CHAPTER 2
THE LITTLE-MIRRLEES/SQUIRE-VAN DER 
TAK (LM/ST) AND HARBERGER APPROACHES TO 
PROJECT APPRAISAL : A REVIEW
Project appraisal^ is an activity which has grown during the last 
twenty years and which is now well established. Hirschman's retrospective 
'Development Projects Observed' (1967) inspired the publication of 
several project development guidelines and manuals.
Within the World Bank, new approaches were being developed in 
21975-76 brought about by the increasing needs for more differentiated
and at the same time more standardized tools for project evaluation.
These needs were highlighted by the distribution effects on the poorest
three fifths of the populations, who by twenty years of development
3strategies and aid policies have hardly been affected.
In this chapter, the following reflections will concentrate on 
two contrasting approaches to the appraisal of projects, the "unified"
1 The terminologies 'appraisal' and 'evaluation' may be differentiated 
with the former referring only to the ex ante analysis and the 
latter referring to the analysis of on-going or terminated projects.
2 C. Bruce (1976) and H. van der Tak and L. Squire (1975) are 
prominent examples.
3 See inter alia: I-Adelman and C.T. Morris, Economic Growth and 
Social Equity in Development Countries, Stanford (1973); and
H. Chenery, _et. al., Redistribution with Growth, Oxford (1974) .
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Little and Mirrlees and Squire-and Van der Tak approach (Bruce, 1976)
- subsequently denoted as LM/ST, and the Kaldor-Hicks oriented approach 
by Harberger. There is no attempt to provide a comprehensive review 
of other methodologies developed earlier as it is beyond the scope 
of this study."1 23" What may be sufficient to say is that the main methods 
commonly in use, especially in aid agencies, are Little and Mirrlees 
(1968, 1974), UNIDO (1972) and Squire and van der Tak (1975). Their 
commonality lies in the underlying theoretical framework, i.e., applied 
welfare economics.^
2.1 The 'Unified' LM/ST Approach
Among planners and academics, the publication of the OECD Manual
(1968) failed to win general acceptance basically on account of its
3limited practicability. Although presented within the mainstream of
1 Apart from the conventional efficiency analysis expanded by Gittinger 
(1972), other methods had emerged, viz: Domestic Resource Cost (Bruno, 
1967); Effective Rate of Protection Method (Balassa and Schydlowsky,
1968 and 1972); and 'Effects' Method (Chervel, 1974). The first two 
are considered to be short-cuts of the more integrated method (Little 
and Mirrlees, 1974, p. 363).
Several authors have compared and contrasted the various methods and 
these include, among others, Joshi, V. (1972); Bussery (1973);
Schneider (1975); Little and Mirrlees (1974); Dasgupta (1970, 1972);
Lai (1974); and Weiss (1978).
2 It is not within the context of this study to comprehensively deal 
with the theoretical welfare foundations of cost-benefit analysis.
They have been adequately considered in the literature in welfare 
economics texts such as Little (1957) and Winch (1971) , in texts on
CBA such as Dasgupta and Pearce (1981) and Mishan (1971) and in articles 
such as Harberger (1971) and Boadway (1974).
3 See in particular: Symposium on the Little and Mirrlees Manual of 
Industrial Project Analysis in Developing Countries, Bulletin of the 
Oxford University Institute of Economics and Statistics, vol. 34 
(1972).
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the neoclassical tradition, its planning implications provided the core 
for much of the seemingly endless debate on evaluation methodology.
What was essentially argued in the Manual was that 'if project level 
decisions could be got right, the rest could largely take care of 
itself, and that the way to make successful project decisions was to use 
world prices as the basis for evaluating all project inputs and outputs' 
(Irvin, 1978, p. 66).
For all the controversies surrounding the OECD Manual, the UNIDO 
Guidelines (1972) was written along similar orthodox lines. The main 
difference was the weighting of intratemporal consumption gains and 
losses, an area largely ignored by Little and Mirrlees (1968). While 
disagreement over the relative merits of the OECD Manual and UNIDO Guide­
lines persisted, a reconciliation of the two positions particularly in 
respect to the derivation of Shadow Exchange Rate and consumption weighting 
procedure has since been produced. Thus, the Little and Mirrlees (herein­
after referred to as LM) and UNIDO methods have been shown to provide 
similar results if the same assumptions are made about the economic 
environment (Dasgupta, 1972 and Lai, 1974).^ Given the theory as developed 
by LM and the adoption of compromise terminological conventions provided 
by Squire and van der Tak (1975), one can speak of a unified project 
appraisal methodology as having emerged.
The methodology outlined here deviates in some essential respects 
from traditional analytical practice which emphasized growth objective
They do not, of course, produce identical NPVs or rates of return 
because different numeraires are being used.
/II
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to the virtual exclusion of the equity objective. In particular, the 
LM/ST favors the calculation of rates of return that take explicit 
account of the impact of the project on the distribution of income 
both between investment and consumption and between rich and poor.'*’
The remaining parts of this section will draw heavily from studies made 
by Squire and van der Tak (hereafter referred to as SVT) and Bruce 
(1976) .
2.1.1 Choice of Numeraire
The choice of 'numeraire' --  a common unit of account in terms
of which the economic and social benefits are measured --  is largely a
matter of conceptual and computational convenience. Following the approach
taken by LM and SVT, the numeraire used in this study is 'present value
3of uncommitted government income' measured in foreign exchange. For
convenience this is expressed in terms of 'border' prices by converting
4into domestic currencies at the official exchange rate.
52.1.2 Valuation and Shadow Prices
The proposal to employ shadow prices in place of market prices 
is limited to project and program evaluation. SVT define shadow prices
1 For more expanded discussion, see Irvin, G. Modern Cost-Benefit 
Analysis (1978), pp. 67-69.
2 See SVT (1975, pp. 53-54, 57-58).
3 Using foreign exchange as numeraire does not mean that project accounts 
are expressed in terms of dollars or some other foreign currency. The 
unit of account remains by convention the home currency. For a detailed 
justification, see LM (1974, pp. 147-151).
4 It should be noted that any rate of exchange could be used, provided 
it is used consistently, to give a 'scalar' effect. It seems 
conveniently preferable, however, to use the official exchange rate 
(OER).
5 See SVT (1975, pp. 26, 4-50).
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or accounting prices as 'the value of the contribution to the country's 
basic socio-economic objectives made by any marginal change in the 
availability of commodities or factors of production' (SVT, 1975, p. 26). 
The resulting values estimated for the various economic (efficiency) 
accounting prices and social accounting prices are by implication dependent 
upon the objectives of the country as well as the economic environment 
in which the marginal changes occur. The process of shadow pricing thus 
presupposes not only a well-defined social welfare function expressed in 
precise mathematical terms but also a definite understanding of the 
constraints and policies that determine the present and expected 
development of the country.
A significant implication of the above definition is that shadow 
prices are not intended to be used generally as substitutes for all market 
prices. Employment of shadow prices is a proposal then to apply, partially, 
prices derived from a general equilibrium model. Partial application of 
shadow prices would not lead to an optimal allocation of resources. In 
other words, "the aim of estimating shadow prices is simply to provide a 
more accurate real value of the parameter" (SVT, 1975, p. 50).^
2.1.3 Efficiency Pricing and Valuation of Goods and Services
22.1.3.1 Valuation of Goods and Services 
Like the LM and UNIDO methods, the methodology of LM/ST involved 
the separation of benefits and costs into traded and non-traded
1 For the counter arguments on the validity of using shadow prices, see 
Weckstein (1972). His justification is that it is not generally 
possible to mitigate market failures which are responsible for social 
loss, or to compensate for them by using shadow prices in the evaluation 
of new projects. Replacement of faulty market prices partially by shadow 
prices introduce a new kind of market imperfection. If the market is
so biased that its prices are categorically unacceptable as a basis for 
project evaluation, it is better to reform the market process than to 
invent new prices for special purposes. See also Rudra (1972).
2 See SVT(1975, pp. 31-36, 88-97, 122-130).
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goods." In the following discussions, each category will be separately 
defined and the procedures for valuation will be described as well.
2.1.3.1.1 Traded Goods (TGs)
In generalized terms, traded goods are those commodities which
are either imported or exported and are evaluated in terms of c.i.f.
2or f.o.b. prices, respectively. There are certain qualifications, 
however, that need to be considered in the procedure.
For instance, some inputs to the project though produced domestically 
lead to additional imports because production has reached capacity 
constraints. There are also outputs of the project that substitute for 
imports. In these cases, the costs of such goods to the economy (and 
therefore the shadow prices) is the c.i.f. price, i.e., the direct foreign 
exchange cost of the import. Similarly, for any output produced in the
1 LM admit that in practice a sharp distinction cannot be made between 
traded and non-traded goods. Some goods are partly traded. For reasons 
of practicability and time-saving, they suggest that all goods which 
are partly traded, i.e., exported or imported, should be taken as 
traded and all remaining goods as non-traded (LM, 1974, pp. 154-155).
2 Contrary to what enthusiastic adherents of this method seem to 
believe, Joshi, H. (1972) advocated the prudent use of world 
prices as shadow prices. He argued that the use of world prices 
as shadow prices is strictly only applicable in an open economy, 
perfectly competitive in world markets, with fully employed domestic 
capacity, and it is, strictly speaking, incorrect to use world prices 
to value goods which have limited access to world markets. Its 
appropriateness, he further argued, depends on the degree of
the economy's integration with world market.
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project that is directly exported or leads to increased exports because 
domestic demand is fully satisfied from existing supplies, the appropriate 
value is the f.o.b. price, i.e., the direct foreign exchange earnings of 
an export. The method is also used in the case of a project input that 
would have otherwise been traded abroad.
There are tradeables that, at the margin, are being imported 
(exported) and for which the elasticity of world supply (demand) is less 
than infinite or less than perfectly elastic. The appropriate prices to 
use are the projected marginal import cost (MIC) or marginal export 
revenue (MER).
2.1.3.1.2 Non-Traded Goods (NTGs) and Conversion Factors 
Non-traded goods or commodities are those that do not enter trade 
by their very nature (.e.g., public utilities, rents, transports, etc). They 
are further defined as having a domestic supply price, at the given level 
of local demand, below the c.i.f. price of imports but above the f.o.b. 
price of exports.^
In general, the accounting prices for NTGs depend on the elasticities 
of supply and demand and the main source of supply. If as a consequence 
of the project, the increase in demand for NTGs is satisfied by stepped- 
up domestic production without significant price increase then the relevant 
shadow price is the marginal social cost (MSC) of increased production.
On the other hand, if the increase in demand is met by reduced consumption 
elsewhere in the economy the marginal social benefit (MSB) in consumption 
is interpreted as the accounting price.
1 Included in this definition are potentially traded goods (PTGs) that 
are not traded due to prevailing trade restrictions (e.g., tariffs, 
quotas).
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Alternatively, if at the margin supply is perfectly elastic 
(inelastic) or demand perfectly inelastic (elastic), the shadow price is 
the supply price or MSC (MSB or demand price) (SVT, 1975, p. 33).
Non-traded goods are valued in terms of local currency and to provide 
congruity with the numeraire their values need to be changed into border 
prices. The use of a conversion factor, the ratio of the estimated 
accounting price of the NTG to its domestic price, specific to each group 
of goods is suggested as a procedure, e.g., for construction work, 
electricity and transport services. A value multiplied by a conversion 
factor retains its domestic currency denomination - but this domestic 
currency now represents the value of the good at border price or its 
foreign exchange equivalent value.
Where the above procedure proves to be unwieldy, LM/ST bring 
forward an average 'standard conversion factor' (SCF) - the relation of 
world market prices to domestic prices, which corresponds to the 
reciprocal value of the shadow price of foreign exchange in the UNIDO 
approach.
2.1.3.2 Standard Conversion Factor (a)
An estimate of the SCF (a) is used to obtain the economic and 
social accounting prices of goods which cannot be revalued at border 
prices because of constraints on information, time, etc. It is particularly
1 LM (1974) stress that the simplified procedure of using SCF should 
be avoided as far as possible. What is wanted is an exact as 
possible direct splitting-up of the inputs of NTGs into their inputs 
of TGs, calculated at world market prices, and of unskilled labor, 
calculated at the shadow price of unskilled labor.
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useful in:
(1) the evaluation of other basic parameters, when national 
values that are not project specific are needed; and
(2) the evaluation of minor NTGs for which specific conversion 
factors are not available (Bruce, 1976, p. 10). As indicated 
earlier, the SCF bears a close relation to the more familiar 
concept of the shadow exchange rate (SER) and their precise 
relation is expressed as:
SCF/OER = 1/SER (2.01)
or SCF = OER/SER (2.02)
where OER = the official exchange rate.
In another section of this study, the discussion of SER is 
highlighted as it pertains to the trade policy assumed during the life of 
the project and to the use of conversion factors in lieu of the SER.
2.1.3.3 Economic Wage Rate'*'
Formally, the 'efficiency shadow wage rate(SWR) , or what is more 
appropriately termed the 'economic wage rate' (EWR), is defined as:
2EWR = m.or (2.03)
where m is the foregone marginal product of labor, a is the conversion 
factor that translates m from domestic price into foreign exchange
1 See SVT (1975, pp. 78-83, 118-119, 146-147).
2 It may not always be possible to identify the appropriate accounting 
ratio, in which case it will be necessary to resort to a 'standard 
conversion factor' (SVT, 1975, p. 79, F.n. 2).
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equivalent.
On the premises of neoclassical theory, the best estimator of
m is the market wage rate. This rate is determined by the interplay of
the private demand and supply curve, with the private demand being
specified by the marginal labor productivity curve and the private supply
curve by the opportunities for alternative work, possibly by the private
cost of any migration and job training and also by the private disutility
of effort —  the price required to compensate for the loss of leisure.^
In addition, the consequence of not taking into account public and
private income distribution considerations is the equality of the economic-
2efficiency price of labor with its opportunity cost.
32.1.3.4 Shadow Rate of Interest 
Investment and fiscal policies depend on how a government frames 
its objectives. The choice is normally between encouraging savings and 
investment and thus promoting future growth and immediate increases in 
consumption and living standards. Where a government prefers to have 
more rapid growth and higher savings and investments at the expense of 
current consumption, savings are at a premium or equivalently consumption 
is at a discount. In public investment, this has an important bearing 
on the choice of an appropriate discount rate that will make expected
1 A fuller exposition about this subject is found in Lai (1973).
2 This approach which relies on the equality of the foregone output
and labor's marginal product is not always feasible. For if migration 
takes place in response to the creation of one job in the project 
area, then foregone output will be greater than marginal product.
This problem operates more in urban rather than rural projects and 
SVT (1975, p. 79) suggest to take account of migration if it is 
excessive.
3 See SVT (1975, pp. 27-29, 75-76).
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benefits and costs at par with present benefits and costs. Moreover, 
the choice of the discount rate depends on the numeraire in which these 
are expressed.^'The general rule is that the discount rate should 
indicate the rate of fall over time in the value of the numeraire'.
(Bruce, 1976, p. 36).
In the LM/ST methodology, the 'accounting rate of interest' (ARI) 
measures the rate of fall in the value of uncommitted public income 
expressed in convertible foreign exchange which is the chosen numeraire.
More precisely, the ARI is estimated in economic analysis as a tool 
by which public investment funds are allocated to their socially desirable 
uses. Hence, in selecting the ARI the primary consideration is that it must 
be that rate by which demand just exhausts the available supply of public 
investment resources. By implication, the ARI is the internal social rate of 
return on the marginal project in the public sector.
Bruce (1976) broke the ARI down into two distinct discount rates 
—  the 'economic accounting rate of interest' (EARI) and the 'social 
accounting rate of interest' (SARI) —  the former taking no account of 
income distribution considerations and public income deficiencies. An 
estimator of EARI is the marginal product of capital (q) in the public- 
sector converted to border prices by the standard conversion factor (a). 
Hence, the EARI can be expressed as:
EARI = q.a. (2.04)
1 For example, if consumption is the numeraire, as adopted in the 
UNIDO method, the appropriate rate is the 'consumption rate of 
interest' (CRI = i).
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2.1.4 Social Pricing, Distribution and the 
Public Sector^
In what follows, an outline of the general convention for the 
inclusion of income distribution in project selection is provided.
The manner in which this aspect of the analysis can be brought into the 
standard appraisal methods is also briefly discussed.
If income distribution is ignored, an increase in real resources 
(E) to the economy might be considered an adequate measure of project 
benefits. But if income distributional consideration are to be taken into 
account, the determination of resource distribution is required and the 
resources that accrue to each group in a society are weighted in conformity 
with an appropriate social welfare function and summed to give a measure 
of the project's social worth.
It should be noted that financial benefits accrue either to the public 
or the private sector and within the latter, they accrue either to the rich 
or poor. For instance, as a result of the project, private sector benefits 
are increased by C and this increase is wholly allocated to consumption.
The financial measure of the increased consumption C is then adjusted by 
3 given the prevailing distortion in both the product and factor markets 
of LDCs • The real value of private sectors consumption increase becomes 
C3 while that of the public sector,which retains control over the 
remainder becomes E - C3-
Furthermore, given that the increase in social welfare resulting 
from a marginal increase in the availability of real resource and increased 
consumption to the particular private sector income group are Wg and W<,
1 See SVT (1975, pp. 51-56).
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respectively, the 'net social benefits' (NSB) of a project is 
expressed as:
NSB = (E - c3) Wg + CWa (2.05)
where
E = net economic (efficiency) benefits;
C = project financial benefits to the private sector;
3 = summary consumption conversion factor;
Wg = marginal social value of foreign exchange 
in the public sector; and
Wc = marginal social value of private sector consumption 
accruing to the particular income group.'*"
Following the numeraire adopted in the methodology, (E - C|3) 
is assigned a weight of unity by dividing the above equation throughout 
by Wg. Expressed in the chosen numeraire, the net social benefits become:
NSB* = (E - C3) + CO) (2.06)
where
NSB* = net social benefits in terms of public income 
at world prices; and
Wc00 = —  = social welfare from increased private sector Wg ^
consumption.
Thus, a unit of private consumption expressed in domestic prices C 
has to be revalued by oo to express it in the numeraire. Finally, to
1 Wg is defined for real resources while Wc is defined for
consumption at market prices. This reflects the fact that the 
public sector is concerned primarily with increases in real resources, 
whereas the private sector derives its utility from consumption 
possibilities as determined by market prices (SVT, 1975, p. 53).
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distinguish between efficiency and social benefits, equation (2.06) 
is rewritten as:
NSB* = E - C (3 - 03)
Net social 
benefits
Net
efficiency -
Net social cost 
of increased
benefits
■w —
private sector
consumption
-  —
(2.07)
Having considered both the growth and equity objective simultaneously 
in the above equation, the derivation of 3, w and related social value 
parameters is dealt with in the subsequent sub-sections of the chapter.
2.1.4.1 Consumption Conversion Factor^ (3)
The value of 3 is determined by estimating the increase in the 
value of consumption of domestic prices if one more unit of foreign 
exchange is committed to consumption. Where practical, a different 3 is 
estimated for each income group as different income groups may have markedly 
different consumption patterns with respect to the differential pattern 
of relative border/domestic prices arising from trade taxes, subsidies and 
quantitative restrictions. A separate 3 for rich and poor income groups 
may, however, be sufficient in practice.
22.1.4.2 Social Value of Private Consumption (^  )
The social value of private consumption (oo) is a measure of the 
value of a marginal increase in private consumption, Wc (measured at 
domestic prices) in terms of the value of public income, Wg (measured
1 See SVT (1975, pp. 58-59)
2 See SVT (1975, pp. 60-63) and Bruce (1976, pp. 21-22).
.../22
22.
at border prices). It can be expressed as:
00 = —  (2 .0 8 )Wg
where U) = value of private sector consumption at consumption 
level c relative to the numeraire;
Wc = marginal social value of private sector consumption 
at consumption level c; and
Wg = marginal social value of foreign exchange in 
the public sector.
Values of Wc and Wg may be directly estimated, however the 
methodology oroposes the estimation of the parameter in two stages for 
purposes of convenience. First, with respect to Wc, the marginal 
social value or simply the social welfare value of private consumption 
at consumption level c and is related to the welfare of someone at the 
average level of consumption Wc; that is:
where d = value of private sector consumption at consumption 
level c relative to that at the average level of 
consumption c;
Wc,Wc = as defined above.
To put it in another way, a marginal increase in consumption (at 
domestic prices) accruing to someone having a consumption of c is worth d 
times as much as a marginal increase in consumption accruing to someone 
at the average level of consumption (c).
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The second stage in deriving go is to define the value of a 
marginal increase in public income measured in free foreign exchange 
(Wg) divided by the value of a marginal increase in consumption at domestic 
prices to someone at the average level of consumption (WO), i.e.,
v = Wg/Wb (2.10)
where v = value of the numeraire relative to private sector 
consumption at the average level of consumption.
Thus, a marginal increase in consumption at domestic prices to 
someone at the average level of consumption is worth 1/v times the 
numeraire.
Combining the above elements (equations 2.08, 2.09 and 2.10) yields 
the final expression of GO as follows:
,, Wc Wc WcGO = —  = —— x —Wg Wc Wg (2.11)
Wcsince —— Wc d v
GO (2.12)
It is interpreted as the weight, (0, being dependent on two components, 
viz: d and v. Firstly, d is essentially a pure income distribution or 
intratemporal parameter and is equated to unity if the government does not 
wish to be involved with improving income distribution in project 
selection. If, however, it does not wish to use project selection to 
change income distribution, in the social analysis, it will be greater or 
less than unity depending on whether project-generated income accrues 
to those at a level of consumption below or above the average level of 
consumption c. Algebraically, these relationships are expressed as:
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d . > 1 if c < c ;i
d_^ = 1 if c = c; and 
d. < 1 if c > cl
where i refers to the specific consumption group. And secondly, v is 
designed to allow for the different values assigned to public income and 
private sector consumption.
Substituting for (i) in equation (2.07):
NSB* = E - C  (3 “ d/v) (2.13)
where C(3 - d/v) = distribution impact,
such that the distributional impact, the increase in private sector 
consumption, reflects both the cost of the reduction in public income 
measured in foreign exchange, 3, and the social benefit of additional 
consumption in the private sector, d/v. Here, v reflects the public revenue 
constraint so that the higher the v or the scarcer the public income, 
the greater the chances that projects will be selected which do not involve 
a significant transfer of resources from public to private sector consum­
ption. In other words, when v is greater than unity, public income 
(or investment) is considered more valuable than average private 
consumption. This implies that the government values future consumption 
to present consumption. A final note on NSB* is that the value d is 
intended to bias project selection in a manner that the private sector 
consumption which is generated by project investment will accrue 
primarily to the poor. Thus "given the cost of the resource transfer,
3, the offsetting social benefit is determined in the light of the 
overall constraint on public income, v, and the value of providing 
additional consumption to a particular income class, d" (SVT, 1975, p.62).
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2.1.4.3 Consumption Distribution Weight^ (d)
The specification of a social welfare function precedes the 
derivation of distribution weights. The LM/ST methodology recommends the 
use of an iso-elastic utility function. This function is specified as:
Uc = c"n (2.14)
where = marginal utility at consumption level c; 
c = level of consumption; and
n = elasticity of marginal utility with respect to consumption. 
Total utility, L'c , is obtained by integrating equation (2.14),
i.e. ,
U(c) = -i- C1_n, if n > 1 (2.14b)1-n
U(c) = log if n 1 (2.14c)
In accordance with the theory of diminishing marginal utility, 
the negative sign for n represents a falling value for the elasticity 
of marginal utility as income rises. Admittedly, there are other formulae 
that could be used to depict the diminishing nature of marginal utility. 
However, equation 2.14 is preferred because n evokes a significant 
meaning: the higher the n, the more egalitarian the government's 
objective.
How the value of n is to be chosen is a matter of value judgement 
that is determined by policy objectives of the government. As in 
traditional analytical methods, n is given a value of zero such that all
1 See SVT (1975, pp. 63-66, 102-103, 136-137)
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additional consumption is valued equally regardless of the recipients' 
existing level of consumption.
The relevant value of d for any particular income recipient 
may change over time if his consumption level and average consumption 
are growing at different rates. If, for instance, consumption substantially 
rises from to then the increase in utility arising from this non­
marginal change in consumption relative to the marginal utility of
-n
consumption at the average level of consumption c (the numeraire) is 
U(c ) - U(c^). In terms of the numeraire, this is expressed as:
_ - n
(U(C ) - U(c1 ))/c
applying the weight, d, directly to (c^-c ) gives the normalized utility 
value:
(C2_Cl)d = U(C2} " U(C1}
-n
c
d
U(c ) - U (c )
(- - 7- - - - - - - - )(c2 - c >
; such that
1
(2.15)
where d = consumption distribution weight for non-marginal 
changes;
c^ = consumption without the project; and 
c^= consumption with the project.
Depending on the values of n, d assumes the following forms:
1 For marginal change in consumption, the formula is 
d = Uc/Uc = (c/c) n
where d = consumption distribution weight for marginal change; 
U-= marginal utility at average level of consumption, c.
and
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, 1-n 1-n
;n (c2 ' ci )d = -- ---- ------- -—  for n ^ 1; and (2.16)(1-n) (c2 —c )
- (log c - log c )
d = ------ -—  ------ -— =■ for n = 0 (2.17)
°2 - °1
Here, the values of c and n are not project specific but country 
specific. Being a value judgement, n makes d itself also a value judgement.
2.1.4.4 Summary Distribution Measure (D)
The effects of a project on consumption distribution are not 
always traceable or may affect all income classes. Where such cases 
persist, the methodology recommends the use of a 'global' distribution 
weight, D. This parameter is defined as 'the ratio of the social value of 
an additional unit of consumption distributed according to the present 
income distribution pattern to the social value of an additional unit of 
private consumption of a person at the average level of 'income' (Bruce, 
1976, Annex A, p.l),D is not dependent on the income distribution impact 
of the project hence, it is categorized as a country parameter.
By definition, D will equal unity when n is equal to either zero
or one. However, when the elasticity of marginal utility of income is
> 2non-zero but greater or less than unity (0 < n < i) then,
D = 3n O  - l)X~n
(n + 3 - 1 )
where 3(sigma) = distribution of consumption parameter.
(2.18)
1 See SVT (1975, pp. 66-67, 104, 137-139).
2 For the mathematical derivation of this equation see pp. 7-9 of 
Appendix I, SVT (1975).
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Setting 1 implies that there is a perfectly egalitarian
distribution of consumption while allowing it to approach to zero means 
distribution of consumption becomes inegalitarian. How 3 is derived 
explicitly depends on the estimate of the Gini-coefficient of the income 
distribution of a country,"*” viz:
GINI or (2.19)
1 + GINI 
2 GINI (2.20)
22.1.4.5 Social Value of Public Income (v)
This parameter may be interpreted as a weighted average of the 
value of different types of public expenditure, the weights being the 
proportion of each in the marginal unit of expenditure. Its premise is 
based on the assumption that at the margin public sector income measured 
in foreign exchange is used for different purposes such as education, 
defence, consumption subsidies, investment and so on. Thus v could be 
derived from:
v = £ a^ Vj, and (2.21)
£ aj = 1 (2.22)
j
where v = value of public income
a.. = proportion of public expenditure allocated to the jth 
activity; and
v_ = value of jth activity relative to private sector consumption at 
the average level of consumption.
1 This is derived from the Standard Pareto formula from income distribution 
and the formula for Lorenz curve.
2 See SVT (1975, pp. 67-73, 104-113, 104-113, 140-141).
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SVT argue that in principle all v^ should equal v because an omniscient 
rational government would ensure that at the margin additional 
expenditure has the same value in all uses. Obviously, however, such an 
ideal is rarely if ever attained. Nevertheless, it will suffice to assume 
that all v-i is approximately equal to v especially under circumstances 
when a major component of public expenditure is assigned to public 
investment.
The critical factors in determining the value of v are the marginal 
product of capital (q); the marginal propensity to save (s) or to consume 
(1-s) ; the rate at which the reinvested part or saved continues to produce 
an added flow of consumption benefits in the future (l-s)q; and the 
consumption rate of interest (CRI = i). Depending on how these factors 
are treated, two formulae are given that can either provide a minimum or 
maximum estimate of v. First, for the minimum estimate:
v = (q/i)/3. (2.23)
And second for the maximum estimate:
v = [ (q-sq) / (i-sq) ] /(3.
This formula is based on the assumed constancy of 
also gives a constant v and thus implies that the 
variables provides an overestimate of v.
A range of value may therefore be computed for v. Since there is 
a level of consumption at which the government is indifferent as 
between an increase in its own income (measured in foreign exchange) 
and investment, the acceptability of the estimate of v can be cross-
(2.24)
q, i, s and 3 which 
relationship of the
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checked. This level is where d/v = 3 and termed as the 'critical 
consumption level' (CCL).
2.1.4.6 Social Wage Rate
The social wage rate (SWR) differs from the EWR in that a further 
element of 'cost' to society of using labor on the project must be 
included. Adjustments have to be made for other attendant factors such as 
disutility of effort and migration effect.^ The term 'social' in this 
context also underlies the necessity of explicitly taking into account 
the two 'subjective' parameters for valuation of SWR, i.e., inter­
temporal and intra-temporal distributional parameters.
For instance, project employment in most cases provides high wages, 
especially if the source is unskilled rural labor. Depending on whether 
the worker saves little or none of his income, the increased consumption 
involved could either be a cost or a benefit or both from the standpoint 
of the objectives. Furthermore, the increased effort called for in the 
new job may drive people to prefer unemployment and such circumstances 
will tend to adjust the social wage rate relative to the economic wage.
1 It has traditionally been assumed that in labor-surplus economies, 
additional demand for labor anywhere in the economy will ultimately 
be met by drawing upon the 'surplus' labor in agriculture, and hence 
the flow of labor is assumed to be from the rural to the other 
sectors. This simplifying assumption is overshadowed by Scott's 
assumption that part of the increase in demand for labor of type j 
is met from within the industry using that type of labor by bidding 
up its wages. This complication is analyzed by him in M.FG. Scott, 
J.D. MacArthur and D.M.G. Newberry: Project Appraisal in Practice: 
The Little Mirrlees Method Applied in Kenya, (London, Heinemann, 
1976).
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The desire for an improvement in income distribution encourages 
present employment of labor from the low income group against future 
consumption and employment promised by growth. While there may be opposing 
adjustments in estimating shadow wage rates when growth and equity are 
considered, the contradiction is deliberate as what is needed is to 
trade-off the social costs against the social benefits of increased 
consumption.
The LM/ST methodology considers the case of an unskilled worker 
being drawn from a perfect labor market into employment that 
pays a fixed wage, w in the derivation of a formula for social wage 
rate. This, however, does not preclude the fact that wage varies consider­
ably according to skill, location and the general operation of the 
relevant labor market. Despite these variations, the formula has a fairly 
wide application, thus:
SWR = m.a (w-m) (3 - d/v) + (w-m) cf»e d/v2 (2.25)
where ma 
w 
m 
e
<P
(w-m)
= EWR as earlier defined in section 2.1.3.3 
= wage rate in project employment 
= foregone marginal product
= ratio of the private value of foregone leisure 
to the market value of increased consumption 
= ratio of the social value to the private evaluation 
of the disutility of effort; and 
= increase in consumption (in market prices).
The quantity (w-m) is multiplied by 3 to express in terms of foregone 
foreign exchange the cost to the government, and by the weights d/v and
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(j)e d/v to reflect the social value of increased consumption and the 
social cost of reduced leisure.
2.1.4.7 Social Accounting Rate of Interest (SARI)
The 'social, accounting rate of interest' (SARI) is treated as a 
rationing device along similar lines suggested for the EARI. The main 
difference is that SARI allows for the distributional impact of public 
investment on the private sector. Thus,
SARI = qa - h (2.26)
where qa = marginal product of capital at border prices;
h = distributional impact of public investment on 
private sector consumption,
where
h = (l-s)q (l-l/v3). (2.27)
Substituting equation 2.27 into equation 2.26, SARI can finally 
be written as:
SARI = sq + (1-s) q/v3 (2.28)
wherein q is brokendown into its private consumption and savings 
element and the former is in turn revalued in terms of public income 
by dividing by v, the social value of public income.
2.2 The Harberger Approach
The evolution of the Harberger approach to project evaluation 
essentially follows these introductory remarks put forward by 
Layard (1972):
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"If we wish to use the very restrictive Pareto 
criterion of a welfare improvement, we shall support 
a project if some people gain and nobody losses.
But if some people gain while others lose, the 
Pareto criterion provides no guidance. If we follow 
it, we can add up the net benefits of all the parties 
concerned and support the project if they are 
positive, only if compensation will be paid to the 
losers. However, there is almost no case where it is 
feasible to compensate everybody, and if the Pareto 
rule were applied no project would ever get done. 
Therefore, many cost-benefit analysts have fallen back 
on the Hicks-Kaldor criterion, which says that a 
project can be supported provided the gainers 
could compensate the losers, even if they do not" (p.16).
Note that the Hicks-Kaldor position is one which represented 
an attempt to separate the production aspects of economic policy from 
their distributional by-products. A key assumption underlying this 
principle is that lump-sum transfers can be effected at will and without 
any cost in terms of economic efficiency. That this assumption justifies 
Harberger's traditional cost-benefit procedure (which neglect distributional 
considerations) is found in the basic postulates advanced by him as 
providing a conventional framework for applied welfare economics, viz:
(1) the competitive demand price for a given unit measures the value of 
that unit to the demander; (2) the competitive supply price for a given 
unit measures the value of the unit to the supplier; and (3) when 
evaluating the net benefits or costs of a given project, the costs and 
benefits accruing to each member of the relevant group should normally be 
added without regard to the individual to whom they accrue (Harberger,
1971b).
In this section, the convention for the Harberger methodology 
will be outlined and subsequent discussions will draw heavily from 
Harberger (1971a, 1971b, 1972 and 1978).
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2.2.1 Shadow Exchange Rate (SER)
The use of the shadow exchange rate in any method of project 
evaluation can be generalized to correcting the relative prices between 
traded and non-traded goods and resources. Of the many foreign trade 
distortions in developing countries, three seem to be particularly 
important, viz: (1) the existence of high tariffs and other restrictions
on imports, not compensated by equivalent protection of exports; (2) a 
crucial bottleneck to economic growth created by rigid dependence on 
foreign-type goods in the economy; and (3) the reluctance of governments 
to devalue the currency in the face of domestic inflation (Bacha and 
Taylor, 1971).
Among economic theorists, there is no unanimity as to the practical 
foreign exchange shadow pricer. Basically, there are two distinct approaches 
to estimating the SER which need not necessarily give the same result.
One proposes that the SER should reflect the value in terms of welfare 
to the economy of an additional unit of foreign exchange. Under this 
approach, the correction for the divergence can be done by taking the 
foreign currency prices of an importable and exportable good and multiply­
ing them both by a SER to get the shadow prices of the two goods in 
domestic currency which is the 'numeraire'. This is the UNIDO-Harberger- 
Schydlowsky SER (hereinafter referred to as UHS)."*~ The UHS SER method 
assumes that existing protection structure will remain unchanged and
1 Alternatively, this welfare approach based on the static and classic 
theory of foreign trade has been termed by Bacha and Taylor (1971) 
as the HSF SER after Harberger, Schydlowsky and Fontaine.
Objections to the formula are found in the same article.
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obtains the SER as the marginal social value (MSV) of foreign exchange 
in the protection situation as the weighted sum of domestic prices of 
traded goods divided by a similar weighted sum of world prices, the 
weights in each case being the marginal changes in imports and exports 
induced by the project. The formula for calculating the UHS SER"*” is:
UHS SER
n
Z
i=i c . i . f .
+
n+h
Z
i=n+l
X.l
P± f.o.b
(2.29)
where f^
X.l
P D
= the fraction of foreign exchange allocated to imports 
of the ith of n commodities at the margin;
= the domestic currency amount by which each of n exports 
falls in response to earnings of foreign exchange;
= the domestic market clearing prices of imports and
exports that is inclusive of trade taxes (and subsidies); 
and
pi ' p ic.i.f. f.o.b.
the border prices of imports and exports, 
respectively.
The UHS SER is then used to calculate shadow prices for all the traded 
inputs and outputs by converting their foreign exchange currency value 
into domestic money shadow prices at the SER.
1 M. Scott (1974) has pointed out that this formula assumes that 
relative domestic prices of traded goods correctly measure their 
relative marginal contributions to aggregate consumption. If the 
traded good in question are intermediate products subject to varying 
tariffs or quotas or both then the formula certainly need not be 
right. He feels the correct SER is the ratio of domestic to the 
foreign exchange cost of a marginal increase in aggregate 
consumption.
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The other approach to estimating the SER is advocated by Bacha 
and Taylor (1971). This method works out the equilibrium SER under the 
assumption that the economy will move to free trade.
2.2.2 Valuation of Inputs and Outputs 
The opportunity cost of a project's use of a material input 
can be approximated by the market price of the material rather than by 
its social cost of production. This preference may be qualified by noting 
'that when the output of a material in fact expands as a consequence 
of a given material-using project, and where that material does not have 
an alternative use in which its value lies above the cost of producing 
the material, an accounting price equal to the cost of production of 
the material is appropriate for use in evaluating the material - using 
project' (Harberger, 1972, p. 55).
Accordingly, where a project output is freely sold at the market 
price the social benefit attached to such output should be measured by 
its market price. Where, however, the product is subject to rationing 
or licensing, an accounting price different from market price is 
indicated. In this case, the accounting price should attempt to reflect 
the intrinsic value of an increment of output to those who purchase it. 
Finally, where it is subject to indirect taxation, the market price 
inclusive of the tax should be used as the measure of benefits.
2.2.3 Social Opportunity Cost of Labor
It has already been shown that the process of estimating the 
shadow wage rate is mainly one of identifying the consequence of 
transferring labor to project employment. Because of the great variety of
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skills and types of labor and because of regional immobility, the 
shadow wage or accounting price of labor remains elusive to estimate.
In this methodology the notion of the voluntary supply price of 
labor is introduced and the question as to what the true purpose behind 
the use of social opportunity costs (shadow wages) is raised. Harberger 
believes that where there is an excess of wages actually paid over 
social opportunity costs, this excess should be counted as part of the 
benefits of the project. In other words, only that part which represents 
the true social opportunity costs should be charged instead of counting 
against the project all of the wage costs. Thus, when labor is valued 
at social opporunity cost the project is given credit for the difference 
between the wage bill and the reservation wage per worker.
The difficulty, however, in predicting the supply price of workers 
to be hired by a project as measure of the social opportunity cost of each 
man's labor is recognized. Here, the author conjectured that the 
unprotected sector wages serve in nearly all cases as a good proxy for 
supply price because they represent, in effect, what the workers who 
leave the unprotected sector to take jobs in the protected or organized 
sector were previously willing to offer their services for. The degree 
of deviation is deemed to be negligible except in clearly identifiable 
cases where the bulk of the labor supply is obtained from the voluntarily 
unemployed or from outside the labor force. Hence
SWR = w (2.30)
where SWR = shadow wage rate or social opportunity cost of labor; and
w = wage rate in domestic prices.
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2.2.4 Social Opportunity Cost of Public Funds 
The use of capital in a given project is justified if the benefits
of the project exceeds its costs evaluated at a discount rate reflecting
the opportunity cost of capital. Competing recommendations as to what
rate of interest should be used to discount to a single point in time the
estimated costs and benefits may be found in the literature on project
evaluation. Such authors as Hirschleifer, DeHaven and Milliman (1960)
propose to discount benefits and costs at the estimated marginal
productivity of capital in the private sector of the economy. A second
group to which Marglin and Sen belong, asserts that the market interest
rate for government bonds give an exaggerated picture of the rate of
'social time preference' (or social rate of discount) and suggests that
that rate be chosen which represents the consensus of the policy makers
concerning what the social time preference rate really is or should be.'*'
Related to the above, Harberger introduced some theoretical 
innovations in this field. The solution that emerges is that the appropriate 
rate of discount should be the weighted average of the private-sector 
marginal productivity of capital and the marginal rate of time preference, 
the weights being the elasticities of response of private investment 
on the one hand and of private savings on the other to changes in the 
rate of interest. It is this rate which in principle should be used to 
discount the costs and benefits of public projects, at least where a 
reasonably well-functioning capital market exists.
1 This is actually what is proposed in the UNIDO method. The main ground 
on which Marglin (1963) and Sen (1961) reject the market rates of 
return as measure of the marginal productivity of capital is their 
belief that the market, which reflects the result of individual, 
atomistic savings and investment decisions, does not give any 
weight to the preference of future generations and hence tends to 
save "too little", with the result that the market rate of return on 
investment is "too high".
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Alternatively, for countries without developed capital markets 
the opportunity cost of capital is best measured by the marginal prod­
uctivity of capital in the private sector in virtually all cases.
It should be represented by the average rate of return to capital for 
the economy as a whole and should include taxes paid on the income from 
capital, as well as any other external effects not perceived by the 
individual investor. Largely for these inclusions, the relevant rate is 
likely to be quite high compared with the observed rates on bonds, 
mortgages, etc.
2.3 Summary
This chapter has essentially summarized the salient features of 
the LM/ST and Harberger approaches to the appraisal of projects. The 
first section has outlined the basic rationale and convention for weight­
ing consumption benefits as between present and future generation (inter­
temporal) and between members of present generation (intra-temporal).
It is the quantification of these dimensions which constitutes the 
transition from 'economic' to 'social' cost-benefit analysis. The second 
section has focussed on an antithetical approach which espouses the 
segregation of the production aspects of economic policy from their 
distributional by-products. Accordingly, the required parameters for each 
approach have been discussed.
Given the terms of reference of this study, the review of the 
Philippine economy contained in the next chapter will provide the 
background to the application and assessment of both methodologies of 
project appraisal discussed in this chapter.
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CHAPTER 3
A PERSPECTIVE OF THE PHILIPPINE ECONOMY1
This chapter summarizes the salient features of the Philippine 
economy, both current and expected. Its relevance stems from the fact 
that most international aid donors now make their aid allocation 
decisions against the background of the overall development situation of 
the aid recipients rather than purely on an individual project basis.
While there are differences in detail and although it is 
generally maintained by some of the donors that there is no rigorous 
method of project selection, there are certain basic ideas in common. 
Instead of looking at a single project the procedure starts with a general 
analysis of the socio-economic situation of the country, then detects 
key priority areas (Schneider, 1975, p. 52). National and sectoral 
objectives are thus taken into account from the very beginning.
3.1 Physical and Demographic Characteristics
The Philippines is one of the largest archipelagic countries in 
the world. It has approximately 7,100 islands with a land area of 300,000 
sq. km. surrounded by the South China Sea to the west and north, the 
Pacific Ocean to the east, and the Celebes Sea to the south- The
1 This chapter is based largely on the following sources for general 
information: World Bank, 1976, The Philippines: Priorities and 
Prospects for Development; National Economic and Development 
Authority, 1980, Philippine Development Report; The Fookien Times, 
1979, Philippine Yearbook; and NEDA, 1977, Summary: Five Year 
Development Plan 1978-1982: Philippine Development, Vol. V,
No. 15.
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islands stretch northward to within 104 km. of Taiwan and southward 
to within 48 km. of Borneo. Eleven of the largest islands constitute 
95 per cent of the total land area. The two largest islands are Luzon 
and Mindanao with an area of 141,395 sq. km. and 101,999 sq. km., 
respectively.
The country sits on a series of stress lines along which numerous 
faultings, folding and volcanic activities have taken place. As a result 
of these extensive earth movements in the past, the mountain ranges 
divide the islands into small watersheds with short and usually rapid 
rivers and isolated alluvial plains. Approximately, 65 per cent of the 
country is either mountainous or upland.
The average annual rainfall is about 3,050 mm. with a range of 
about 5,500 mm. in the province of Catanduanes to 900 mm. in the province of 
Cagayan. Rainfall varies regionally from distinct wet and dry seasons to 
a more even monthly distribution. Typhoon frequency generally increases 
from south to north with Southern Mindanao relatively free from its 
destructive effects. One unifying climatic element is the temperature 
which averages around 26°C-28°C annually, a condition allowing a year-round 
growing season.
The Philippine population, based on the last census (May, 1970), 
was 31,148,000. During the ten-year period from 1960-1970, population 
increased by more than 35 per cent or at an estimated annual growth rate 
of about 3.01 per cent. The population by 1980 was estimated to be 
49,136,833, using the medium growth rate assumption. For 1978, the estimate 
was 46,489,045 with a density of 155 persons per square kilometer.
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3.2 Macroeconomic Performance
Recent developments in the world economy profoundly affect the 
Philippine economy. It is important to note that the decade of the 1970s 
differed considerably from the preceding 1960s. The 1970s was a period of 
many uncertainties in the world economy - energy price shocks, floating 
exchange rates, high inflation, and recession. On the other hand, the 
1960s was a period of cheap energy, stable foreign exchange, low inflation 
and above all a period of bouyant world economic growth.
3.2.1 Overall Economic Growth
The Philippine economy sustained its growth momentum in 1978 
despite some unfavourable world economic and trade conditions. Real gross 
national product (GNP) grew by 6.1 per cent, slightly lower than the 6.3 
per cent growth rate registered in 1977 and the 7.0 per cent rate 
envisaged in the Five-Year Philippine Development Plan 1978-1982. Real 
GNP, however, recorded only a 4.7 per cent expansion in 1980, lower than 
the previous year's 8.3 per cent growth (Table 3.1). This could be 
traced principally to: (1) the downturn in total investments resulting
from higher import prices, notably of capital goods and raw materials; and 
(2) recessionary trends abroad and market uncertainties. Likewise, the 
adverse weather condition in 1978 and 1980 constrained agricultural 
growth.
Growth was stimulated on the production side by: (1) the acceleration
of the electricity, gas and water sub-sector, due to increased energy­
generating capacity from local sources like geothermal power; and 
(2) the continued high rate of expansion of mining and quarrying output.
On the demand side, expansion was sustained by the high rate of growth 
of manufactured and commodity exports.
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Real per capita income expanded by 2.3 per cent in 1980 compared 
to 6.7 per cent in 1979 and the Plan target of 4.7 per cent. In current 
terms, per capita GNP was recorded at P5,660 (US$755) in 1980.
3.2.2 Investment and Employment
The investment position turned out to be sluggish in 1980, as 
gross domestic capital formation (GDCF) grew slower at 3.3 per cent (Table 
3.2). The investment climate was adversely affected by high import costs, 
the prevailing uncertainties in the global environment and domestic inflat­
ion, in spite of liberal financing schemes provided to key activities 
(e.g. private construction).
TABLE 3.2
GROSS DOMESTIC CAPITAL FORMATION, 1976-1980 
(At constant 1972 prices in million pesos)
Item 1976 1977 1978 1979 1980
Fixed Capital Formation 16,310 16,643 18,794 19,625 20,760
Construction 8,011 8,619 9,260 9,772 10,498
Government 3,128 3,565 3,951 4,287 4,666
Private 4,883 5,054 5,309 5,485 5,832
Durable Equipment 8,299 8,024 9,534 9,853 10,262
Increase in Stocks 3,915 3,720 4,271 4,223 3,872
Gross Domestic Capital 
Formation 20,225 20,363 23,065 23,848 24,632
Annual Growth Rate (%) 6.53 0.70 13.30 3,39 3.28
Sources: NEDA, 1980. Philippine Development Reports, Manila.
---- 1981. Statistical Bulletin, Manila.
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GDCF was principally affected by the reduction in stocks of 8.3 
per cent. This could be traced to the following reasons: (1) the unloading
of excess inventory built up in the previous year; and (2) in response to 
the declining external terms of trade, the need to further expand export 
quantity, which necessitated substantial stock drawdowns to compensate 
for slower production growth.
Employment opportunities expanded at an annual rate of 3.5 per cent 
in 1980, slightly less than the rates registered during the previous four 
years (Table 3.1). Considering the lower growth performance of manufactur­
ing and construction, there appears some evidence of a slight increase 
in unemployment and underemployment. The employment rate reached 96.8 per 
cent in 1980, with roughly 50 per cent engaged in activities such as 
commerce, government, business and recreational activities. This figure 
indicates that the Philippine economy is still predominantly agricultural.
3.2.3 Prices and Incomes
Notwithstanding the pressures on prices brought about by domestic 
adjustment in oil prices and wages and to some extent the downward pressure 
in crop supply, the inflation rate as measured by the GNP implicit price 
index (Table 3.1) was contained at the level of the rate registered during 
the previous years. The successful holding of the inflation rate to 16.7 
per cent was achieved through the reconstitution of temporary price control 
on ten basic commodities, the improvement in the marketing and distribution 
system, and the freeze in gasoline taxes. Efforts were likewise directed 
towards provision of incentives to increase productivity and spur output 
expansion of basic common items.
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As part of the total income policy, efforts were directed to 
protect the workers from the declining purchasing power of the peso. 
Adjustments in the daily effective minimum wage for both agricultural 
and industrial workers were made. In addition, the country took advantage 
of opportunities offered by new overseas labor markets in order to ease 
unemployment and underemployment problems.
3.2.4 Sectoral Production Performance
Agricultural output, which roughly represents a quarter of the 
gross domestic product (Table 3.3) grew at a modest rate of 4.4 per cent 
in 1980. Increased rice productivity (notably in irrigated areas) sustained 
self-sufficiency and met export commitments, while increased production 
was noted in other food crops. Production of export crops like tobacco, 
coconut and abaca, and import substitutes such as cotton and wheat, 
expanded despite adverse weather conditions which affected the major 
crop growing areas. Attention is now also being focused towards increased 
production of less expensive but relatively nutritious foods consistent 
with the food and nutrition strategy of the government and the development 
of other commercial crops such as cashew, spices, oil palm and rubber. 
Development policies being instituted in agriculture include among others, 
the suspension of new tax measures concerning farmers' produce, expansion 
of agricultural credit, increase in tobacco prices and introduction of 
crop protection program in the form of a guarantee scheme.
The industrial sector, comprising manufacturing, mining, construct­
ion, electricity, gas and water subsectors, posted a growth rate of 5.9 
per cent in 1980, a slackened pace compared with the rates registered 
during the previous years. This reflected the dampening impact of oil 
price escalations and world economic downturn during the year. Nonetheless,
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the moderate expansion of the industrial sector brings nearer the 
major economic turning point indicated in the Plan where industry will 
be the principal contributor to total growth while agriculture 
will continue to contribute significantly in absolute terms to total 
production.
Adjustment efforts to increase industrial output, improve 
industrial efficiency and encourage greater exportation, and enhance 
international competitiveness will remain to constitute the industrial 
development policies being pursued. Broadly, the reforms cover tariff 
reduction, rationalization of the incentives system, revitalization of 
industry, reduction of investment controls, and implementation of major 
industrial projects and complimentary policy modifications in export 
incentives and promotion.
TABLE 3.3
GROSS DOMESTIC PRODUCT BY INDUSTRIAL ORIGIN, 1976-1980 
(At, 1972 constant prices, in million pesos)
Item 1976 1977 1978 1979 1980
Agriculture, Fishery and 
Forestry 19,671 20,646 21,633 23,637 23,627
Industrial Sector 24,904 26,821 28,546 31,507 33,354
Service Sector 28,387 30,017 31,914 33,242 34,966
GDP at market price 72,962 77,484 82,093 87,386 91,947
Annual Growth Rate (%) 6.68 6.20 5.95 6.44 5.20
Source: National Economic and Development Authority, 1979, Philippine 
Yearbook, Manila.
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3.2.5 Monetary Developments
The level and distribution of monetary aggregates in 1980 continued 
to reflect government efforts to contain inflationary pressures, harness 
savings, and channel credit to priority areas. Domestic liquidity expansion 
program was based on the dual concerns of supporting growth and containing 
inflation. Liquidity grew by 18.2 per cent, reaching £67.8 billion in 
1980 (Table 3.4). The sharp rise in quasi-money and the unusual high 
money supply growth mainly accounted for liquidity growth.
Quasi-money remained as the growth component (23.8 per cent) of 
liquidity due to intensive savings mobilization and the positive impact 
of increased deposit rates. Its expansion was paced by time deposits, 
indicating increased saver 's preference towards longer-term savings.
This favorable trend augurs well for present efforts to increase the 
availability of medium- and long-term financing.
Domestic credits continued to expand liberally by 19.7 per cent 
in line with overall requirements of domestic growth, reaching a level 
of £95.1 billion in 1980. This was a result of higher savings, the growing 
acceptability of bonds and the reduction of effective interest rates which 
contributed to the substantial increase in the loan resources of the 
financial system and the sustained efforts to develop a long-term 
capital market.
3.2.6 Fiscal Developments
Total revenue collections over a five-year period grew at an 
average rate of 16 per cent and reached £37.3 billion in 1980 (Table 3.5). 
This reflected a revenue effort of 14 per cent of the GNP. After marked 
increases in 1979, sources of government revenues, decelerated except income 
taxes and non-tax revenues. Taxes from income and profits, which are
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TABLE 3.5
NATIONAL AND LOCAL GOVERNMENT REVENUES, 1976-1980 
(Cash basis in million pesos)
Item 1976 1977 1978 1979 1980
I NATIONAL GOVERNMENT
Revenues 18,159 18_,605
17,024
24,090 29,470 34,500
Tax Revenues 15,788 21,320 25,525 29,365
Taxes on net incomes 
and profits 4,167 4,683 3,422 6,337 8,112
Taxes on property 153 86 1,696 635 700
Taxes on goods and services 6,221 6,216 7,317 8,471 9,262
Taxes on international 
trade and transactions 4,949 4,867 8,609 9,266 9,722
Other taxes 298 1,172 276 816 979
New Tax Revenues 
Non-Tax Revenues 
II LOCAL GOVERNMENT
2,371
386
1,581 2,770 3,945
590
5,135
Revenues 1,166 1,898 n . a. 2,666 2,791
Tax Revenues 352 600 n . a . 1,306 1,379
Non-Tax Revenues 814 1,238 n . a . 1,360 1,412
Total 19,325 20,503 24,090 32,136 37,261
Annual Growth Rate (%) 5.9 6.1 17.5 33.4 16.0
Percent of GNP 14.5 13.3 13.7 14.9 13.8
Source: National Economic and Development Authority, 1980. 
Philippine Development Report, Manila.
_____________________________________________  1980.
Philippine Statistical Yearbook, Manila.
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potentially the most income elastic type of taxes, grew significantly 
in 1980 as a result of increases in the taxable base and improvements in 
the administrative procedures and the increase in taxpayers' compliance. 
Non-tax revenues showed a sharp increase of 30.2 per cent, attributed 
mainly to the adjustment effected in the rates of selected government 
services such as postal and telecommunications.
Throughout the 1960s the overall level of current expenditures 
of the National Government was low at 9 to 10 per cent of GNP by inter­
national standards. A large portion of current expenditures was directed 
to education and social services. Capital expenditures were constrained 
by the low level of public savings and by the limited capacity of the 
government to prepare and implement projects. In recent years, however, 
the overall level has risen significantly in relation to GNP and there has 
been a noticeable shift in the sectoral pattern of allocation. Much of the 
increase was of course the result of severe inflationary pressure. In 1980, 
total government expenditures reached $42.7 billion representing a growth 
rate of 23.4 per cent over the previous years' level and accounting for
15.8 per cent of the GNP (Table 3.6). Allocation for economic and social 
development continued to receive the bulk of expenditures, averaging
38.9 and 23.6 per cent, respectively, of the total government expenditures 
during the period 1976-1980.
Public investments in the form of infrastructure outlays of both 
the national government and public infrastructure corporations, equity 
transfers to non-infrastructure public corporations, and local government 
capital outlays, increased from P13.2 billion in 1979 to P17.1 billion in 
1980 (Table 3.7). This represents a ratio of public investment to 
GNP of 6.4 per cent as against 6.0 per cent attained in 1979. Roughly 
80 per cent of the total public investments program was devoted to
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TABLE 3.6
GOVERNMENT EXPENDITURES, 1976-1980 
(In million pesos)
Item 1976 1977 1978 1979 1980
Economic Services 9,385 7,785 11,570 12,500 18,858
Social Services 4,180 4,570 6,051 10,942 11,782
Defence 4,118 4,325 3,790 4,690 4,323
General Public Services 3,427 3,501 4,827 3,509 4,435
Unallocable and Other Purposes 1,222 2,411 4,225 2,947 3,270
Total Expenditures 22,322 22,595 30,463 34,588 42,668
Annual Growth Rate (%) 17.2 1.2 34.8 13.5 23.4
Per" Cent of GNP (%) 16.7 14.5 17.2 15.6 15.8
Sources: NEDA, 1980. Philippine Development Report, Manila.
----  1980. Philippine Statistical Yearbook, Manila.
infrastructure projects. Consistent with development priorities, sectoral 
allocation of the infrastructure program remained heavily biased towards 
power and electrification, transportation and water resources.
On a cash basis, financial resources for public investment were drawn 
from both domestic and foreign sources. Local currency accounted for 68 
per cent of total resources for 1980. Although the national government 
continued to exercise caution in its domestic borrowing, increased use of 
domestic credit in 1980 relative to 1979 was resorted to largely as a result
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of higher interest rates abroad. A smaller financial surplus of P0.4 billion 
was recorded for 1980 as compared to P4.3 billion in 1979 as a result of 
increased disbursements brought about by budgetary reforms and improved 
project management.
TABLE 3.7
TOTAL PUBLIC INVESTMENT AND FINANCING, 1979-1980 
(Cash disbursement basis, million pesos)
Item 1979 1980
Investment Requirements
A. National Government Ail421 _6_,_662_
Infrastructure 2,512 3,987
Equity to non-infrastructure
corporations 1,230 716
Other capital outlays 679 1,959
B. Public Infrastructure Corporations 8,163 9,747
C. Local Government Capital Outlays 630 730
Total Requirements 13,214 17,139
% of Requirements to GNP 6.0 6.4
Available Resources
A. Net Foreign Loans 6,824 5,655
B. Domestic Sources 10,670 11,843
Total Available Resources 17,494 17,498
Surplus (Deficit) 4,280 359
Source: NEDA, 1980. Philippine Development Report, Manila.
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3.2.7 Development in the External Sector
The country's balance of payments (BOP) position reflected the 
sustained development efforts and structural adjustments to successive 
oil price increases and the consequent recessionary trends and stabili­
zation effort of the country's major trading partners. The BOP position 
in 1980 registered a deficit of $380 million, a relative improvement from 
the deficit position of $570 million in 1979 as a consequence of gains 
made in exports and substantial short-term capital inflows (Table 3.8).
TABLE 3.8
BALANCE OF PAYMENTS, 1978-1980 
(In million US dollars)
Item 1979 1979 1980
I. CURRENT TRANSACTIONS -1,173 -1,576 -2,410
A. Merchandise Trade -1,327 -1,541 -2,179
Exports 3,425 4,601 5,635
Imports 4,732 6,142 7,814
B. Net Non-Merchandise Trade -178 -390 -642
C. Net Transfers 197 355 411
(a)II. NON-MONETARY CAPITAL 1^087 937 1J374
Plus: Monetization of Gold 32 41 127
Allocation of SDRs - 28 29
Overall Surplus (Deficit) II i II cn
 
11^ z570 =380
Note: (a) Consists of net infows of long-term loans, direct investments
and short-term capital.
Source: NEDA, 1980. Philippine Development Report, Manila.
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Export growth performance between 1979 and 1980 was sustained at 
22.5 per cent (Table 3.9) as the value of traditional and non-traditional 
manufactured exports grew. This was achieved despite shortfall in some 
commodities like coconut products due to the developments in substitute 
oils. However, the significant recovery of sugar and copper prices, as well 
as the sustained growth of non-traditional manufactured exports such as 
electrical and electronic equipment and parts, among others, compensated 
for the losses arising from the adverse situation in regard to coconut 
products.
TABLE 3.9
PRINCIPAL EXPORTS OF THE PHILIPPINES, 1978-1980 
(FOB Value in million US dollars)
Item 1978 1979 1980
TOTAL EXPORTS
•
3424.9 4601.2 5635.0
Ten Principal Exports 1750.5 2232.2 n . a .
Coconut Oil 620.6 742.5
Logs and Lumber 230.1 342.7
Sugar 196.9 211.5
Copra 135.7 89.1
Bananas 84.1 96.7
Dessicated Coconut 81.9 107.0
Gold 75.7 103.3
Pineapple, canned 59.8 73.7
Copper Concentrates 250.4 440.4
Abaca Fiber 15.3 25.3
Source: NEDA, 1981. Philippine Yearbook, Manila.
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The continued upsurge in imports was due mainly to the higher cost 
of imported oil, capital goods and raw materials. Capital equipment such 
as machinery and transport representing the requirements of the energy 
program, major industrial and export program, and economic and social 
infrastructure which expanded by 11 per cent comprised 25 per cent of 
total imports in 1980.
TABLE 3.10
IMPORTS OF THE PHILIPPINES BY END USF, 1978-1980 
(FOB value in million US dollars)
End-Use 1978 1979 1980
TOTAL 4732.2 6141.7 7814.0
Producer Goods 4442.3 5783.1 n .a.
Machinery and Equipment 699.8 999.4
Unprocessed Raw Materials 1154.9 1391.7
Semi-processed Raw Materials 2390.2 2997.4
Supplies 197.4 394.6
Consumer Goods 289.9 358.6 n. a.
Durable Goods 26.2 29.3
Non-durable Goods 263.7 329.3
Source: NEDA, 1981. Philippine Yearbook, Manila.
The dual impact of oil price adjustments and high import demand thus 
abetted the increase in the trade deficit from $1.5 billion in 1979 to 
$2.2 billion in 1980. Coupled with the services gap of $642 million, the 
widened trade gap resulted in the deterioration of the current account to 
a deficit of $2.4 billion or 6.7 per cent of GNP.
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This current account deficit was financed through foreign capital 
inflows, principally medium- and long-term loans as well as short-term 
capital. These were used to finance priority projects of the government, 
particularly power and electrification, and rural development and 
private sector ventures.
The country's total outstanding external debt in 1980 amounted 
to $11.85 billion or 21 per cent over the end-1979 level of $9.78 billion 
(Table 3.11). This was due to substantial use of revolving trade credits 
and fixed term loans by the public and private sectors for oil imports 
and other developmental needs. Among the external debt policies adopted by 
the government were the formulation of the Consolidated Foreign Borrowings 
Program, the rationalization of standby credits, bond flotations in 
the international markets, and the restructuring of existing loans. These 
measures contributed to a more favorable debt structure, thus enabling 
the country to maintain the debt services ratio'*’ within the statutory 
limit of 20 per cent.
TABLE 3.11
OUTSTANDING EXTERNAL DEBT, 1978-1980 
(In million US dollars)
Item 1978 1979 1980 (Sept)
Total External Debt 8294.0 9778.0 11852.0
Public 5370.0 5385.0 6142.0
Private 2724.0 4393.0 5710.0
Source: NEDA, 1980, Philippine Development Report, Manila.
1 This is measured as percentage of debt service for current year to 
foreign exchange earnings of the previous year. In 1980, this ratio 
stood at 18.7 per cent.
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3.3 Role of the Public Sector
3.3.1 Profile of the Public Sector
Until the early 1970s, the Philippine economy was controlled 
and dominated by the private sector. The public sector was small and played 
only a relatively minor role in economic development. In addition, the 
potential of local government was not tapped for generating grass-root 
support for economic development or for furthering balanced regional 
development. Public authorities and corporations provided only a few 
basic services (power and railroads, for example), and their investments 
were small and concentrated in urban areas. Also, the lack of attention to 
management training in the public sector resulted in an overall deterior­
ation of administration capabilities at all levels.
Overall then, the administration of the government was rather 
ineffective. Functional responsibilities were ill-defined, with a plethora 
of parallel departments and bureaus, budget preparation and implementation 
procedures, which were influenced by the budget system of the United States, 
were unusually complex; and on the whole, fiscal policy lacked focus. The 
Department of Finance, which in other countries formulates policy and makes 
decisions in the fiscal field had little authority in the Philippines. As 
a result of all these factors, the capacity of the government to identify, 
prepare and implement development project was inadequate.
The situation began to change in recent years, when the Philippine 
Government began to play a more active role in development. The government 
formulated a long-term strategy which called for substantial growth in 
public sector investments, an expansion and improvement of government 
services at all levels, a reorganization and revitalization of local
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governments to involve them actively in development efforts, and increased 
economic activity on the part of publicly owned corporations, agencies, 
enterprises and banks. A consequence of this changed attitude was 
the improved capability for preparation and implementation of projects 
by the government.
3.3.2 Development Planning in the Philippines
National economic planning in the country started with the creation 
of the National Economic Council (NEC) in 1935 and continued with its 
reconstitution in 1947. By this time, it was felt that the country needed 
a strong national planning body to coordinate, negotiate, plan and execute 
for its immediate rehabilitation and for long-term development. If the 
periods 1935-1941 can be regarded as the first phase of national economic 
planning in the country, 1947-1955 may be designated as the second phase. 
In this phase, nine economic plans were formulated but were not really 
implemented (Aban, 1981). They never received any firm commitment from 
the incumbent administration nor did they receive budgetary support.
The third phase of national economic planning began after the NEC 
was reorganized in 1955 and ran from 1956 to 1972. This phase is 
characterized by the increased significance of national plans in the 
development process but these fell short of full administrative and 
legislative support. Another six plans were formulated in this period.
But soon after the NEC was reorganised some Executive Orders were issued
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to clip-off the very functions of the NEC"^.
There was then much confusion in the national planning arena.
The NEC failed to play its role as the super-planning body. The proli­
feration of planning and implementation agencies robbed the NEC of its 
functions and responsibilities. As such, the government machinery did 
become grossly inefficient.
2The enactment of the Integrated Reorganization Plan (IRP) in 
1972 marked the beginning of a more effective coordination of plans, 
programs and policies. It was a clear indication of the determination 
of the Philippine Government toward decentralization and regional 
development. The NEC and the Presidential Economic Staff were abolished 
and replaced by a more powerful National Economic and Development Authority 
(NEDA). It was given the authority to draft and finalize plans and 
coordinate plan implementation.
3The Five-Year Development Plan for 1978-1982, finalized by NEDA, is 
the very first document of its kind to fully stress what development
1 Executive Order No. 236, for instance, initiated fiscal planning
in the country, assigning to the Budget Commission the responsibility 
of formulating integrated development plans. The Program Implementation 
Agency (which became the Presidential Economic Staff) was also created 
in 1960. This agency should have planned at a level intermediate of the 
NEC and specific department programs, but it assumed the upperhand 
in national economic planning, thereby further negating NEC its 
lifeblood function.
2 This consisted of two volumes and were the blueprints that were to 
overhaul the executive branch of the government.
3 This has actually been laid out within a Ten Year Development Plan 
covering the period from 1978 to 1987. Both these short and medium- 
term plans in turn, were formulated within the broad framework and 
general objectives of a long-term Development Plan up to the Year 2000. 
All these plans were approved and adopted upon issuance of Presidential 
Decree No. 1200 in September, 1977.
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policies to pursue in the future. Since the Plan is so comprehensive 
as to chart the course of every sector of society, the national and 
local levels of the government machinery participated in its preparation. 
Advice and suggestions were also sought from representatives of such 
sectors as private business, labor, youth and the church. Plan formulation, 
therefore, was carried out on the principle that those who shall in one 
way or another be affected by the Plan shall have a say in its 
preparation.
For the first time also, development planning was based on an 
entirely different concept. In the past, development was equated with mere 
economic growth and was, therefore, gauged through such indicators as per 
capita income and GNP. The current Plan policies and programs deviate from 
this course. In sum, they aim to reach the lowest mark of society and 
attack the wrost forms of poverty: squalor, unemployment, and other 
inadequacies in society. The Plan outlines the basic macro- and micro- 
economic objectives deemed achievable within the given economic framework, 
viz: the promotion of social development and social justice through the 
creation of productive employment opportunities; reduction of income 
disparities and improvement of the living standard of the poor, attainment 
of self-sufficiency in food; and increased development of depressed 
regions.
1 The government has become increasingly aware of the needs for more 
equitable distribution of income in the Philippines. It has demon­
strated its concern via major policy decisions such as increases 
in subsidies in the last two years. Most of the subsidy payments for 
FY 1974 (P419 m) and FY 1975 (P321 m) for instance, were directed 
towards fertilizer, petroleum and grains. These subsidies reflected 
the decision on the part of the government to undertake some 
redistribution of income in favor of the poorer sections of both the 
rural and urban population (World Bank, 1976, pp. 400-401).
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The Fishpond Estate Project is seen as a public investment that 
dovetails the goals of Philippine rural development. It aims not only 
to raise fishpond productivity but also to help promote the general social 
objectives of a more egalitarian income and wealth distribution through 
the diffusion in the control of productive resources. The project is 
designed to effect changes in the living standards of those in the low 
income group as well as in the economic status of the rural sector.
In the succeeding chapters, the major macroeconomic features of 
the Philippines and the development objectives just discussed shall be 
incorporated in the application of the project appraisal methodologies. 
Their merits will also be assessed within the context of the Philippine
economy.
CHAPTER 4
NATIONAL PARAMETERS FOR THE PHILIPPINES: 
ESTIMATES AND ANALYSES
The application of social cost-benefit analysis necessitate that 
a set of parameters be provided at the national level principally the 
following: (1) the relative weights to be attached to different national
objectives; (2) the social rate of discount; (3) the rate on social 
return on investment; (4) the pattern of reinvestment and of return on 
investment; and (5) shadow prices of key inputs such as foreign exchange. 
The first two of these parameters demand value judgements by policy­
makers at the national level. Accordingly, the values of the remaining 
parameters can be derived on a technical basis once the weights and 
rates of discount are determined.
In what follows, the illustration involving the estimation of 
the above parameters is in conformity with the general procedures outlined 
in the two methodologies just examined.'*' Overall, this will clarify the 
general considerations involved in the role of policy makers.
4.1 Economic or Efficiency Pricing Parameters
4.1.1 World Prices as Shadow Prices for Traded Goods 
For most of the post-independence period, the Philippines suffered 
from a chronic shortage of foreign exchange arising mainly from the slow 
growth of export receipts in relation to the demand for imports, resulting 
from wide fluctuations and a long-term decline in the terms of trade. The
1 Clarifications and modifications in the derivation of these parameters 
by the LM/ST methodology proposed by such authors as Bruce (1976) ,
Linn (1977) and Bruce and Kimaro (1978) are appropriately considered 
in this chapter.
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country depended in a large part on the export of agricultural products 
for its foreign exchange needs; given the relatively inelastic world 
demand for these products, export receipts did not keep pace with the 
growth of demand for foreign exchange. On the import side, industrial­
ization based on import substitution did not reduce dependence on imports 
in spite of substantial devaluations; it simply shifted the dependence 
from finished consumer goods to capital and intermediate goods.
The above scenarios clearly reflect a small and open economy case 
where control or influence over export and import prices is non-existent, 
i.e. commodities in a country with infinite export demand and import 
supply elasticities. In simplified terms, if the goods which an economy 
produces can be exchanged on an external market for whatever it is that 
the economy wants to consume, then the valuation of these outputs for 
the purpose of resource allocation can be made in terms of their value-in­
exchange on the external market. Therefore, all traded goods and traded 
components of non-traded goods are valued at c.i.f. or f.o.b. prices 
depending on whether they are imported or exported.
4.1.2 Non-Traded Goods: Valuation and the Use of Conversion 
Factors
While all traded goods will thus be valued in free trade prices, 
the next concern is valuing non-traded goods, comprising various 
services which cannot be traded because transport costs for instance 
make such trading prohibitive. The LM/ST methodology has expressed 
preference for the use of multiple conversion factors for particular 
non-traded goods.''’ The general procedure taken under the assumption of
1 This point is made more explicit by Lai (1972) who maintains that in 
most developing countries the use of multiple conversion factors to 
express non-traded goods in world market prices endows the LM method 
with superiority over methods that use a single SER to express traded 
goods in domestic prices (p. 31). .../65
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constant costs is to decompose non-traded good into traded goods and 
primary factors. However, the only way this chain can be followed back 
very far is through a detailed input-output table for the economy as 
a whole. Few less developed countries have in existence a table that is 
detailed enough to permit the needed calculations.^ Thus, in practice 
it is not always feasible to differentiate conversion factors between 
all non-traded commodites.
The foregoing discussions suggest that where one was dealing
with a host of minor items one could use a 'standard conversion factor'
(SCF). The SCF is a rough and ready approximate to world values and
should represent some average or typical value of the conversion factors
2of individual non-traded goods. It revalues minor non-traded commodities
1 A comprehensive set of accounting or shadow prices of both traded 
and non-traded goods was derived for the Philippines by Lai (1978) 
from the National Economic Council's 194 sector 1-0 Table for 
1965 following the LM methodology using savings as numeraire.
However, these figures are no longer accurate indicators of relative 
accounting prices at present given the series of devaluation that 
have occured during the last 15 years. The time available for
this study constrains the replication of the exercise that would 
have used the latest 1-0 Table (1974).
See also Lai (1974b) for an analysis of the way in which exchange 
rate changes could affect the relative prices of traded and non- 
traded goods, and hence relative accounting prices.
2 If many accounting ratios for individual goods and services are 
estimated, it may be found that they form a frequency distribution 
with a marked central tendency. Scott (1974) estimated 126 accounting 
ratios for Kenya in 1967-8 which had a clear modal value close to 
0.80 (which was also the median) and a standard deviation of 0.21.
For non-traded goods and services the median was 0.77 and the standard 
deviation was only 0.06. He remarked that a project evaluator
would not go far wrong if he were to use 0.77 as an accounting 
ratio for all non-traded goods and services in Kenya.
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without the precision theoretically achievable if all non-traded inputs 
could be decomposed into their ultimate traded elements which could then 
be valued in world prices.
Specific conversion factors could not be estimated for the 
Philippines. At the time of this study, time series for the breakdown 
of imports and exports and the taxes on imports and exports into producer 
good and consumer good elements were not readily available.“'" In the absence 
of these individual estimates, it would seem reasonable to use the 
value derived for SCF to revalue all the non-traded goods and services in 
the Philippines. As would also be shown later, inputs to the project 
in question consist mostly of labor, traded goods and minor non-traded 
goods such that there may be reason to believe that any error inherent 
in the use of SCF would be small in relation to the project's net present 
value.
The SCF should express the weighted average of the ratio of world 
to domestic prices of imports and exports by estimating the weighted 
average of the rates of protection of imports and exports, with the 
weights being the respective elasticities (Bruce, 1976, p. 11). In almost 
all countries (the Philippines included), however, import and export elast­
icities are not readily available such that an alternative formula for
SCF has been recommended by SVT (1975), Bruce (1976), Linn (1977), Bruce
2and Kimaro (1978) and Weiss (1978b). The formula is:
1 Given time the data can be extracted from the basic records of the 
National Census and Statistics Office from which estimates of 
conversion factor for consumer goods (3c) and producer goods (3k) 
could be calculated.
2 This is actually the inverse of Balassa's (1974) foreign exchange 
conversion ratio which assumes that a marginal increase in foreign 
exchange resulting from a project leads to an adjustment of the 
exchange rate and hence the use of price elasticities to weigh imports 
and exports. The above formula drops this assumption or alternatively 
assumes that the elasticities all equal one. .../67
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SCF M + X(M+Tm)+(X-Tx) (4.01)
where a = standard conversion factor;
M = c.i.f. value of visible imports;
X = f.o.b. value of visible exports;
Tm = value of total import duties, and 
Tx = value of total export duties
Alternatively, where information on average tax rates for imports 
and exports are available the formula can be written as:
SCF M + XM(l-tm)+X(1-tx) (4.02)
where tm = ad valorem taxes on imports; and
tx = ad valorem taxes on exports (negative if subsidies).
Thus, equation (4.02) implicitly assumes that the value of actual trade 
tax receipts and the potential value as determined by the tax rates are 
the same.
Linn (1977) further simplified the equation to
(4.03)M+Tm
and demonstrated for Ivory Coast that equation (4.03) provides a reasonably 
accurate estimate of SCF than equation (4.01) given the country's low 
diversified export structure and specialization in the export of primary 
products. It can therefore be said that equation (4.03) is justified if the 
proportion of the marginal expenditure on export items at domestic price is 
nil.
Table 3.9 in Chapter 3 clearly reflects the relatively diversified 
export position of the Philippines. Using equation (4.01) to estimate
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the value of SCF, the data requirements and computation of the SCF are 
presented in Table 4.1. Note that the data base extends to 1978 to 
correspond with that year when a social analysis would have been 
incorporated in the feasibility report and that a five-year time series 
data is sufficient enough to estimate average values.
TABLE 4.1
DERIVATION OF STANDARD CONVERSION FACTOR 
(in million pesos)
Average
Item 1974 1975 1976 1977 1978 1974-78
Total
Imports (M) 22,222.8 25,978.4 27,033.1 28,890.9 34,923.6 27,809.7
Total
Exports (X) 19,265.7 17,231.5 19,148.1 23,253.5 25,275.6 20,834.9
Total Imports 
plus Total 
Exports (M+X) 41,488.5 43,209.9 46,181.2 53,144.4 60,199.2 48,644.6
Taxes on Total 
Imports (Tm) 3,774.0 5,238.0 4,391.0 4,268.0 7,378.0 5,009.8
Taxes on Total 
Exports (Tx) 1,830.0 1,449.0 568.0 599.0 438.0 976.8
Net Taxes on 
Trade (Tm-Tx) 1,944.0 3,789.0 3,823.0 3,669.0 6,940.0 4,033.0
Standard 
Conversion 
Factor 
(Eqn. 4.01) 0.955 0.919 0.923 0.934 0.896 0.923
Source: National Economic and Development Authority, 1981,
Statistical Yearbook, Manila.
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With no apparent trend in the annual estimate of SCF, the five- 
year average value of 0.92 is used in the study. It would be assumed 
constant in the absence of any projection on import and export taxes.
Thus, to revalue minor non-traded goods in terms of world prices, their 
domestic prices are multiplied by the figure obtained for a.
4.1.3 Shadow Exchange Rate
To reiterate, Harberger (1972) and Schydlowsky (1968) have 
put forward the view that the shadow price of foreign exchange should 
express the marginal social value of foreign exchange under the assumption 
that trade distortion will be maintained (second best shadow prices). Such 
considerations also underlie the estimation of the SER in the UNIDO Guide­
lines. The need for estimating the SER is heightened if non-traded goods 
are not produced at constant cost. Specifically, the SER needs to be 
estimated for use in project evaluation to rectify the distortion in 
relative prices between traded and non-traded goods and resources as well 
as for primary factors with multiple alternative uses. It will be employed 
to convert the world market prices of fully traded goods into domestic 
values or the consumption cost of factor use into world market prices 
depending on whether the shadow prices of primary factors are evaluated, 
and project evaluation takes place in domestic or in world prices 
(Parish, 1972).
For the estimate of the SER for the Philippines, this study 
utilizes the SER derivations made by Medalla (1979) using the 1974 
Input-Output (1-0) Transaction Table representing the most recent, 
comprehensive and disaggregative data available. This study (Ibid.) has 
concentrated on obtaining good estimates of the implicit tariffs which 
provide the core of the SER estimation.
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Average implicit tariffs must be calculated within and among 
the groups of commodities weighted ideally by the relative shares of margi­
nal imports and exports. Note that these weights would depend on how the 
additional foreign exchange becomes available. If the government strictly 
rations foreign exchange, then the marginal changes in the import bill due 
to the additional foreign exchange would depend simply on the rationing 
policy. This is not the case, however, for most countries including the 
Philippines. An additional unit of foreign exchange will depress the 
price of foreign exchange (Balassa, 1974), inducing more imports 
and exports. How much more or less would depend on the trade elasticities 
and the levels of exports and imports.
Given the impossibility of knowing these elasticities for all 
commodities, the weights Q+M, i.e., home supply plus imports, for imports 
and Q-X, i.e., domestic absorption for exportables, for exports were used. 
Using this weighting system, which would be a substantial improvement over 
the conventional use of the export and import shares as weights, the 
'second-best' estimate of SER which is simply an average of implicit 
tariffs is computed to be 1.34."*'
1 In the same study, Medalla (1979) estimated SERs under two other 
policy assumptions using the same data base. Under the free trade 
assumption (i.e., the Bacha and Taylor SER) and optimal intervention 
system, the SERs were computed to be 1.32 and 1.16, respectively.
My estimate of SER for this study using the formula
(M+T.) + (X+S )
SER = OER [ -------------- ]M+X
is 1.11 based on five-year (1975-79) average of exports, imports and 
taxes. Also, a previous empirical work by Ruivivar (1977) approximated 
the SER to be 1.20. Both figures should be considered low primarily 
because the use of import shares create downward bias in the estimation 
since more imports will generally be associated with low tariffs 
and less imports with high tariffs.
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4.1.4 Valuation of Capital and Accounting Rate of Interest (ARI)
Following the LM/ST convention, the Economic Accounting Rate of 
Interest (EARI) is used as the discount rate in economic evaluation and 
is approximated by the marginal product of capital, q, measured at domestic 
prices and translated into its foreign exchange equivalent by adjusting 
it by a (see Equation 2.04). In principle, the discount rate used in 
cost-benefit analysis should reflect the marginal productivity of capital 
in the economy as a whole. However, under non-optimal situation rates of 
marginal productivity vary from sector to sector. A variety of different 
approaches have thus been suggested.
A simple but practical approach to the estimation of q is 
recommended in Bruce (1976) by taking the rates of return of a range of 
projects in the public sector. For the Philippines, the directly estimated 
marginal product of an opportunity cost of capital (OCC) is arrived at 
by averaging the internal rates of return on recent World Bank financed 
projects. The OCC, after being reduced for over-optimism, is multiplied 
by the SCF to obtain the EARI. The OCC and EARI are 15.2 per cent and 
14.0 per cent, respectively. With the LM/ST methodology exercising 
preference for this approach to q, the figures just derived would be 
employed to discount costs and benefits of public sector projects.
The opposite view is held in the Harberger approach where q is 
considered to be best measured by the marginal productivity of capital 
in the private sector. Because of capital market imperfection and 
differential rates of taxation, varying estimates of q may be found.
The production function approach involves estimating the rate 
of return to capital in the manufacturing sector the reason being that
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this sector has more comprehensive data than the other sectors.
Manalaysay (1979) made use of the most recent 1974 Annual Survey of 
Manufactures of the National Census and Statistics Office. The method 
involves attributing the value added in manufacturing to labor and 
capital, and the rate of return estimated by dividing the net returns 
(or value added less labor income) by the current replacement cost. That 
the manufacturing sector is the only sector subject to percentage sales 
tax produces an upper limit (the gross rate of return) and a lower limit 
(the rate of return net of indirect taxes) of the marginal product of 
capital. The 1978 figures are 19.06 per cent and 9.7 per cent, respect­
ively. The average of the two, 14.4 per cent, could be taken to represent 
the marginal product of capital for the whole economy. A weakness in this 
approach is that rates of return obtained are measures of the average 
productivity of capital and not the marginal productivity such that the 
estimate obtained understates the true value of q due to the presence of 
some firms which have rates of return below the average.
An alternative way of estimating the marginal productivity, which 
uses data on net investment and increases in net domestic product at 
constant prices from the national income accounts, is by using the ratio of 
incremental net output to capital. In the same study, Manalaysay (1979) 
used a five-year average (1971-75) of the incremental output-capital ratio 
yielding Y/K equal to 0.297. The share of capital to output, a was 
estimated to be within the range of 26 per cent to 73pei cent. Adopting a 
central value of 50 per cent, this method suggest a value of q of
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14.8 per cent.
In the Philippines, the opportunity cost of capital based on yields 
in different financial markets could be the best indicator of cost of 
long term funds. This market is least regulated by the government and it 
is representative of various industries. Effective returns on investment 
in common stock in the commercial and industrial sectors are shown in 
Table 4.2. Adjusting the average figure for inflation, q is valued at 
13.32 per cent.
TABLE 4.2
AVERAGE STOCK YIELDS, 1971-77
Year Average Rate of Return (%)
1971 -4.36
1972 -15.37
1973 126.63
1974 5.30
1975 30.02
1976 21.23
1977 18.90
Average 26.05
Source: Custodio, N. (1978).
1 As in Yang (1975) , underlying this method is the assumption of a Cobb-
Douglas production function of the form
a 1-a Y = AK L
where Y is the output, A is constant, K refers to capital, L refers to 
labor, a. is the share of capital in the output and (1-a) is the share 
of labor. The marginal product of capital is obtained by differentiat­
ing Y with respect to K, i.e. dY YmpK = ^  = a- .
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Table 4.3 shows the range of values of q under alternative methods. 
For reasons cited above, it would seem appropriate to adopt as the discount 
rate the value of q estimated by the stock yields approach in the 
Harberger methodology.
TABLE 4.3
ESTIMATES OF q IN DOMESTIC PRICES UNDER 
ALTERNATIVE METHODS
Method q (%)
World Bank Average 15.2
Stock Yields Approach 13.3
Production Function Approach for the 
Manufacturing Sector 14.4
Macro-economic Approach 14.8
Depending on their respective merits, the above values of q are 
alleged to represent the marginal productivity of capital for the whole 
economy. Note that the variations are relatively small such that sensit­
ivity testing using all q estimates would not seem to be possible.
4.2 Social Value Parameters
4.2.1 Elasticity of Marginal Utility (n)
The estimation of the elasticity of marginal utility, though used 
in the discussion of social welfare function, is logically distinct from 
the issue of social welfare function. Some attempts to measure and make 
judgements on the marginal utility have utilized models based on consumer 
maximizing behaviour as well as that of the government. The first type
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includes the complete or linear expenditure demand system wherein in the 
Fisher-Frisch tradition''", Fellner (1967) has established the measurability 
of the elasticity of the marginal utility on the assumption of additive 
separability. On the same assumption, the von Neumann-Morgenstern utility 
function under uncertainty and the savings model should be cited (Stern, 
1977).
Arrow (1963) has shown the impossibility of deriving a social 
welfare function based from individual preferences - hence, the inclination 
towards the use of governmental preferences as substitute for social welfare 
function. Based on government behaviour, estimates of n have largely 
utilized marginal taxation rates (Stern, 1977). Weisbrod (1968) also 
examined government expenditure to derive welfare weights.
The foregoing discussions suggest that a concensus on the validity
of estimating n has yet to be reached and that a practical alternative
is a qualitative derivation of n on the basis of government's avo wed
2objectives and policies. Indeed several studies have recommended and
1 Frisch (1959), for instance, conjectured that n is negatively related 
to per capita incomes. This generalization is favored by results
of Lluch and Williams (1975) and Janvry, Bieri and Nunez (1972) 
according to which n is negatively correlated with income in an inter­
country context. For contradictory findings, see Brown and Deaton 
(1972).
2 On the contrary, Balassa (1977) suggested that reliance be placed 
instead on the private evaluation of n as basis for deriving the 
social elasticity of the marginal utility. Indeed, deriving a 
social welfare function from public pronouncement has the failing 
that such pronouncement are frequently different from actions taken. 
'This fact may reflect differences as between intentions and 
realization as well as the misstating of intentions for political 
purposes' (Ibid.).
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used a range of probable values of n for developing countries 
depending on the governments' expressed concern with both inter- and 
intra-temporal income distribution notwithstanding the fact that public 
pronouncements often differ from action taken.
Little and Mirrlees (1974), for one, put the value of n in the 
range of 1-3. For another, SVT (1975) and Bruce (1976) opted for a 
conservative range of 0.5 to 1.5 adding that n should initially be set 
to its probable value of unity and sensitivity analysis performed using 
values lower (higher) than 1 for countries expressing a mild (strong) 
interest in redistribution."*”
As can be gleaned from the objectives of the government (Section 
3.3.2) there is indeed a bias towards the poor in the Philippines. Setting 
n equal to 1.0 probably reflects fairly accurately the dual commitment to 
growth and equity of the Philippine Government (Bruce, 1976) and is there­
fore adopted for this study. Moreover, the sensitivity of the CRI, v and 
ARI to variations in n, i.e., n = 0.5 and n = 1.5/is also tested.
4.2.2 Rates of Pure Time Preference (P)
The social time preference discount rate measures society's marginal 
rate of substitution between consumption in consecutive years and is basic 
to both evaluating individual public investment alternatives and determin­
ing the optimum rate of national saving and growth. This rate reflects four
1 Studies revealing estimates of n for some countries are: India, n =2.3 
(Lai, 1972); Thailand, n = 0.5 and 1.0 (Bruce, 1976; and Bruce and 
Kimaro, 1978); Malaysia, n = 1.0, 1.5 and 2.0 (Bruce, 1976); and 
Ivory Coast, n = 0.5 and 1.0 (Linn, 1977).
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functional relations: (1) the increase in consumption in any year;
(2) the increase in each individual utility due to an increase in his 
consumption; (3) the increase in aggregate social utility due to the 
increase in individuals' utility; and (4) the increase in felicity, the 
current value of all future social utilities, due to the increased social 
utility in a future year (Feldstein, 1965).
The fact that p cannot be based on any market rate or combination of 
market rate further raises the difficulties in its measurement.'*"
Since p cannot be estimated objectively and independent of n, SVT
(1975) recommended fairly low value, i.e., 0 to 5 per cent. In this study,
a central value of 3 per cent is assigned to P --  with a sensitivity range
of 2 per cent and 4 per cent. With a commitment to both growth and
wider distribution of the fruits of growth, p is unlikely to have either
2a higher or a lower value (Bruce, 1976).
4.2.3 Consumption Rate of Interest (CRI=i)
The consumption rate of interest which also underlies the inter­
temporal weighting system, measures the rate at which the value of one 
unit of average consumption in successive years falls relative to the 
present unit. The CRI is calculated according to the formula:
CRI = i = ng + P (4.04)
1 It is beyond the scope of this study to extensively examine these 
problems. The issues about this subject are fully resumed in Feldstein 
(1965) and in Layard (1972).
2 Similar range of value have been adopted for Malaysia and Thailand 
in the derivation of the consumption rate of interest (Ibid.).
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where g = the growth rate of average per capita consumption; and 
n,p= as defined in Sections 4.2.1 and 4.2.2jrespectively.
Having obtained the values of n and p, g may be drawn from histor­
ical data on consumption at constant prices and population. The five- 
year (1974-78) average growth rate of per capita consumption is 
computed to be 2.22 per cent as shown in Table 4.4.
TABLE 4.4
DERIVATION OF RATES OF GROWTH IN PER CAPITA CONSUMPTION,
1974-78
Average
Item 1974 1975 1976 1977 1978 1974-
Consumption at 
Constant Prices 
(million 
pesos) 51,044 53,191 55,438 59,464 62,097 56,247
Population
(thousand) 41,297 42,261 43,402 44,639 45,894 43,498
Per Capita 
Consumption at 
Constant 
Prices 
(c, pesos) 1,236 1,259 1,277 1,332 1,353 1,291
Growth of Per
Capita
Consumption
(g,%) 1.79 1.46 4.11 1.54 2.22
Source: National Economic and Development Authority, 1980. 
Statistical Yearbook, Manila.
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Using the average growth rate figure of 2.22 per cent, and the 
range of values for n and p the computations of the CRI by equation 
4.04 are presented in Table 4.5.
TABLE 4.5
COMPUTED VALUES FOR THE CONSUMPTION RATE OF INTEREST 
(In per cent)
n : : P 2.0% 3.0% 4.0%
0.5 4.0 5.0 6.0 
1.0 4.2 5.2 6.2 
1.5 6.0 7.0 8.0
The probable values of n and P that likely reflect the government's 
revealed preference have already been discussed in Sections 4.2.1 and 4.2.2. 
As such, the CRI adopted in this study is that value where n = 1 and 
p =3.0 per cent. Variations in CRI subject to the lower and upper limits 
of these two variables are also carried onto the estimation of the social 
accounting rate of interest and the value of public income, both of which 
are seen as alternative mechanisms for achieving capital budgeting 
equilibrium.
4.2.4 Income Distribution Weights (d, D)
The distribution of income can be described in detail by tables of 
size distribution of income or persentile distribution of income or by 
the information contained in the Lorenz curve. Inequality is also indicated
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by any one of alternative summary measures of degree of inequality such 
as the Gini ratio, the Thiel index, and measures using deviation from 
the mean.
Data on income distribution for the Philippines are available 
from the National Census and Statistics Office household surveys of 
income and expenditures,1956, 1961, 1965 and 1971. By international 
standards, even for less developed countries, inequality in the Philippines 
is serious. Depending on the measure used, income inequality for the 
nation as a whole may be said to have remained high and stable, or high 
and getting even worse. During the period covered, the Gini concentration 
ratio for income has hovered at 0.49 to 0.50; other measures, which simil­
arly treat the entire income distribution symmetrically, exhibit the same 
pattern (Mangahas, 1975). Cline (1975) also duly notes the Philippines 
as one of the group of countries exhibiting both economic growth and 
rising inequality over time.
As summary measures of inequality or equality of income distri­
bution, they conceal information on the relative position of a particular 
percentile of families. In this context, the distribution weight (d) 
cannot be measured since the methodology defines d with reference to 
average per capita income level. Noting, however, that non-marginal 
changes in income would accrue to project beneficiaries d would alternat­
ively be determined in a project-specific context (see Section 5.3.1).
The usefulness and implication of the global distribution weight (D) 
has already been considered earlier. Adopting a Gini coefficient of 
0.49 and using equations 2.18 and 2.20, values of D are computed according
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to certain ranges of n in Table 4.6.
TABLE 4.6
VALUES OF SUMMARY DISTRIBUTION WEIGHT (D)
Parameter of Pareto Range of Values of n
Distribution Function, 9 0.5 1.0 1.5
1.52 0.54 1.0 1.56
4.2.5 Value of Public Income (v)
The value of public income, v, reflects the public revenue 
constraint."*" In general, the higher the v - that is, the scarcer public 
income - the greater the likelihood that projects will be chosen which 
do not involve substantial channelling of resources from the public 
sector to private sector consumption. By implication, public consumption 
expenditure and public investment are equally valued more than private 
sector consumption in the derivation of v. Its estimation also assumes 
that public sector or private saving is as valuable as public investment.
The precise estimation of v depends on the assumed economic 
environment. Recall again from Chapter 3 that expenditure allocations for 
economic and social services constitute the bulk of total Philippine 
Government expenditures such that the first assumption above is validated. 
The validity of the second assumption can also be established. The
1 The parameter v is the LM/ST equivalent of the UNIDO 'premium on
investment' (p-'-nv) which assumes the normative function of increasing 
global savings (investment) via choice of technique in accordance with 
some 'ideal' social discount rate, the CRI (Irvin, 1978, p. 137).
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development plan suggests a marginal saving rate (s) of 0.27 for the period 
1978 to 1982. The government plans to have reached a rate of 0.29 by 1982. 
The higher target for s shows that the government feels that the present 
saving rate is insufficient. Note that as long as the government has not 
attained its desired rate of saving and investment, then it attaches a 
premium to investment.
Various formulae have been suggested for v with the computed range 
of values being related to some estimate of the critical consumption 
level (CCL). The CCL, having been defined as the level at which both private 
(measured at domestic prices) as well as public income (measured at 
border prices) are equally valued by the government, i.e., d/v = 3, 
provides an independent check on the plausibility of the results for v.
An equation that gives a lower limit to the value of v by assuming 
that all income is consumed, i.e., s = 0, is given by
1
v = [q/J / 3. (4.05)
This assumption tends to underestimate v and hence to offset the effect of 
the assumed constancy of s, q and i. Applying this formula, the derived 
values of v, according to variations in i and q = 14 per cent (at border 
prices), are shown in Table 4.7.
1 A variant of this 
given by
v=[
formula which
q ~ sq
i - sq ] / 3.
provides an upper limit of v is
An important variable required for this formula is s, the public 
sector's propensity to reinvest out of q. It is assumed that s^O.
Given further the assumption that both public and private investment 
have the same impact on private consumption, (1-s) could then be 
redefined as that proportion of return to public investment, q which 
is assigned to the private sector consumption either directly, through 
factor payments, or indirectly through public current expenditure. In 
this study, however, this sophisticated formula is inapplicable because 
i < sq so that v tends to infinity, which is not a sensible result 
because it implies a zero value for consumption.
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TABLE 4.7
VALUES OF PUBLIC INCOME
q V
i = .05 i = .052 i=. 07
14% 3.040 2.916 2.170
The combination of a relatively high value for the marginal product 
of capital and relatively low value for the CRI produces high value of 
v, ranging from 3.040 to 2.170, with a probable value of 2.916. In other 
words, the premium on public income over the average per capita consumption 
ranges from 204 per cent for low value of i to 117 per cent for high 
value of i.
As mentioned, any value for v should be cross-checked against values 
of CCL (c*). The range of the CCL is indicated by such things as the level 
of income/consumption at which income tax is not payable or below which 
subsidies are payable. Given the estimates for i and v, the computed values 
of c* are shown in Table 4.8.
TABLE 4.8
CRITICAL CONSUMPTION LEVELS (c*)
(In pesos)
Parameters c* (a)
n = 0.5 n = 1.0 n = 1.5
i = 5.0%; v = 3.040 163.0 - -
i = 5.2%; v = 2.916 - 480.0 -
i = 7.0%; v = 2.170 - - 807.0
Note: (a) C* = c (vß) where c = PI, 291.40 and ß = a = 0.923.
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The indicators of CCL assume that the fiscal policies of govern­
ments accurately reflect their income distribution objectives. Empirical 
evidence in the Philippines (also Malaysia and Thailand) does not support 
this (Bruce, 1976). The CCL implied by the value of v when n = 1.0 gives 
a value of P480. .Since this is only 37 per cent of the average level of 
consumption, the value of v is almost certainly lower than 2.691.^ In 
practice, it seems likely that c* will probably be between one quarter and 
one half the national per capita average (Bruce, 1976). This would in 
turn mean either that an increase of P0.25 to 1*0.50 of consumption to a 
person at the CCL would have the same value to society as an increase of 
PI.00 to a person at the average consumption level or an increase of 
PI.00 to c* would be 2 to 4 times more valuable than an increase of PI.00 
to c.
4.2.6 Social Accounting Rate of Interest (SARI=r)
As a rationing device, the SARI measures the decline in the value 
of an incremental unit of government income over time. It is calculated 
by the formula:
SARI = r = sq + (1-s) q/v (4.06)
wherein the marginal product of capital in terms of border prices is 
disaggregated into its private consumption and savings elements and the 
former is further revalued in terms of public income by dividing by v.
That there is no reinvestment, i.e., s=0, is an unrealistic assump­
tion in the estimation of v and SARI thus require alternative values.
1 Computed from the formula d = v ßc
where v = 2.916; and ß = a = 0.923.c .../85
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The preferred value for v of 2.0 is reasonable under circumstances 
already described. On the other hand, the marginal saving rate (s) has 
to be derived in terms of the ratio of increased private sector consumption 
to the increase in GDP (Table 4.9).
TABLE 4.9
PRIVATE SECTOR MARGINAL PROPENSITY TO CONSUME, 1974-78 
(At constant 1972 prices, in million pesos)
Average
Item_______________1974______1975______1976______1977______1978 1974-78
Gross Domestic
Product (GDP) 64,139 68,361 72,962 77,363 81,859 72,937
Change in GDP (a)
4,222 4,601 4,401 4,496 3,544
Private
Consumption 44 ,385 46 ,160 47 ,868 51 ,514 53,886 48,763
Change in
Private
Consumption (b) 1,775 1,708 3,646 2,372 1,900
Private MPC 
(b) t
(1-s)
(a) .420 . 371 .828 .527 .536
Private MPS (s) .580 .629 .172 .473 .468
Source: National Economic and Development Authority, 1980.
Statistical Yearbook, Manila.
Substituting these values, s = 0.46 and v = 2.0 into equation 4.06 
yields 10.5 per cent for the SARI. Table 4.10 shows the alternative 
values of SARI.
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TABLE 4.10
SOCIAL ACCOUNTING RATES OF INTEREST 
(In per cent)
Value of Public Income, v
v = 3.040 v = 2.916 V = 2.170
SARI (%) 4.6 4.8 6.4
It is important to note that for a given available total of 
investment fund, the SARI will not necessarily be at par with the EARI.
Where savings/investment are sub-optimal in an economy, SARI will exceed 
EARI when public savings are at a declining premium relative to average 
consumption as a result, for instance, of better taxation systems.
For the Philippines, v could not be expected to decline over time 
and would remain above unity. With the government not having attained a 
sufficient saving rate in the course of growth, investment will continue 
to be at a premium such that SARI would remain lower than the EARI.
Having derived the observable and value judgement country parameters 
and supplemented by the project specific parameters discussed in the next 
chapter, market, economic and social analyses of projects could be 
conducted in the choice of investment depending on which parameters are 
appropriate. In this study, the parameters in Table 4.11 are applied to the 
Smallholder Fishpond Project in the Philippines.
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TABLE 4.11
SUMMARY LIST OF COUNTRY PARAMETERS
Parameter Value
Efficiency Pricing Parameters
Standard Conversion Factor (a) * 0.923
Shadow Exchange Rate (SER) @ 1.34
Public Marginal Productivity 
of Capital (%) * 15.2
Private Marginal Productivity 
of Capital (%) @ 13.3
Economic Accounting Rate of 
Interest (%) * 14.0
Value
n = 0.5 n = 1.0 n = 1.5
Social Value Parameters*
Rate of Pure Time Preference 
(P,%) 3.0 3.0 3.0
Growth Rate of Per Capita 
Consumption (g,%) 2.22 2.22 2.22
Consumption Rate of Interest
(i,%) 5.0 5.2 7.0
Summary Distribution Weight 
(D) 0.54 1.0 1.56
Marginal Propensity to Save 
(s,%) 46.4 46.4 46.4
Value of Public Income (v) 3.040 2.916 2.170
Critical Consumption Level 
(c*,P) 163.00 480.00 807.00
Social Accounting Rate of 
Interest (r,%) 4.6 4.8 6.4
Note: *
@
= Parameter relevant to the LM/ST approach.
= Parameter relevant to the Harberger approach.
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CHAPTER 5
THE FISHPOND ESTATE PROJECT: FEATURES 
AND SPECIFICATION OF PARAMETERS
This Chapter provides essentially a profile of the Smallholder 
Fishpond Estate Project. In addition, it defines the economic and social 
value parameters specific to the project which are needed for the social 
analysis of the project.
5.1 The Project^
The proposed fishpond estate, located in the province of Bohol, is a 
more or less contiguous tract of swampland which will be developed and 
subdivided into family-size fishpond units. It is situated between the 
municipalities of Clarin in the south and Inabanga in the north and covers 
an area of 823 hectares. Two production zones are envisioned: Inabanga area 
of 404 hectares in the north and the Inabanga-Clarin area of 419 hectares 
in the south (Figure 5.1).
Except for the centralized nursery ponds to be provided to each of 
the zones, the entire area will be divided into family-size fishponds of 
irregular shapes and sizes due to the exclusion of the river channels. Table
5.1 shows the size-distribution of the individual fishponds which average 
4.5 hectares. The total number of modules will be 178, 84 in the northern 
zone and 94 in the southern zone.
5.1.1 Individual Fishpond Modules
An average fishpond module will consist of: (1) a 1.3 hectare 
formation pond where post-fingerlings will be cultured to half-grown sizes;
(2) a 3.0 hectare rearing pond where the half-grown milkfishes will be
1 Complete details on all aspects of the project are found 
in the Task Force Report.
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TABLE 5.1
DISTRIBUTION OF FISHPONDS BY SIZE
Size
(hectare)
No. of Ponds Entire Project
Northern
Zone
Southern
Zone
No. of 
Ponds
Area (Ha.)
3.0 - 3.9 8 26 34 119.0
0 1 VD 28 42 70 307.0
5.0 44 9 53 263.0
1—1ipHLO 4 17 21 114.0
Total 84 94 178 803.0 (b)
Notes; (a) Average Size = 4.51 hectares per pond
(b) Total Area = 803.0 hectares (21.5 hectares of the 
centralized nursery pond not included)
Source: Task Force Report (1979), Table 32, p. 84.
raised to marketable-size; (3) a catching pond where marketable-size 
fishes will be harvested; and (4) a 0.19 - transition/holding pond where 
fingerlings from the central nursery will be stocked for the next cropping. 
Each compartment will have an independent partition gate for the proper 
control of the fish stocked.
The culture system, which is prevalent in the Philippines, 
requires the stocking of milkfish of the same size at one time and 
harvesting of matured fishes also at one time. The approach to be employed 
in the estate is an improved version of this system. This is a farming 
method characterized by some degree of Taiwanese technology imposed on
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FIGURE I
LOCATION MAP OF SMALLHOLDER FISHPOND ESTATE 
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the traditional system. The improved farming system gives better yield, 
i.e., 1000 to 3000 kilograms per hectare per year compared to 300 to 1100 
kilograms per hectare in the single-stocking and single-cropping system.
During the first year of operation, i.e. the fourth year of project 
implementation, problems are expected as a result of the changes in 
environmental conditions (e.g., organic acid formation from decomposing 
organic matter, infestation from snails, cerithidae larvae, etc.). Thus 
only two croppings will be possible. However, on the second and third years, 
cropping may be increased to three. Thereafter, four .annual crops can be 
sustained by the pond.
Milkfish can be grown to marketable size so that 6-7 of them will 
weigh one kilogram in 90 days. The stocking and harvesting volume per 
cropping per hectare is illustrated in the schedule of pond preparation 
(Appendix Table 5.1). Also shown is a five-year stocking and rearing 
operation which gives a staggered output, and the corresponding input 
requirements.
Individual fishpond modules will be operated by family-holders who 
will be allowed to lease them on an initial period of 25 years. Simultan­
eously, the fishpond lessee shall be granted the right to own a housing unit 
constructed by the estate management within the project site. The cost of 
the housing unit shall be amortized by the lessee while lease rental on 
the fishpond unit is to be levied. The latter is based on the cost of 
development of the fishpond proper and expected life of the physical 
facilities of 30 years.
1 See Task Force Report, 1979, pp. 125-127.
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In the framing of this project, much emphasis has been laid on the 
certainty that leaseholders' demand for credit will be pronounced during 
the initial years of operation. A credit servicing scheme exclusive to 
the 178 leaseholders shall be made operational by the estate management 
at the commercial rate of interest of 14%. Based on the estimated cost 
of operation for each module, individual leaseholders will require and 
shall be extended a long-term loan of £15,000. This amount will cover 
pre-operating and part of the operating expenses incurred during the 
first year of operation. An additional short-term loan of £6,000 per 
annum will also be made available up to the fourth year of operation.
This amount will be needed by the leaseholder to defray annual operating 
cost.
The above financing arrangements are deemed sufficient to enable the 
lessees to profitably operate the leased fishpond unit as well as generate 
adequate cash for family living expenditures. Income of individual lessee is 
projected to come from the sale of milkfish and prawn. This is based on the 
schedule of production reflected in Table 5.2.
TABLE 5.2
PRODUCTION VOLUME OF MILKFISH AND PRAWN, 
4.5 HECTARE MODULE
Year Volume of Production (Kg) 
Milkfish Prawn
Number of Cropping
1 (a) 1,800 54 2
2 4,200 126 3
3 4,800 144 4
4 6,000 180 4
5 7,200 216 4
Note: (a) Year the lessee occupies leased area. This excludes the construct
ion period of 3 years.
Source : Task Force Report (1979), Table 44, p. 188.
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Details of investment projections, manpower requirements by type 
of operation and income and operating expenses at market prices are 
presented as Appendix Tables 5.2 to 5.5.
5.1.2 The Estate Management
The fishpond estate shall be operated by the Ministry of Natural 
Resources (MNR) through the Fishpond Estate Management Board (FEMAB).
Its conception as a commercial organization is essentially intended to 
allow the board to plan and profitably operate the project, negotiate 
finance and enter into joint ventures with the private sector. Among 
others, the specific functions of the estate management are to provide:
(1) central management and supervision of estate facilities and evaluation 
of performance of family-holders: (2) programming and scheduling of
purchasing and marketing activities? (3) central purchasing of inputs;- and 
(4) train fish farmers on fishpond engineering.
It is noteworthy that the creation of the FEMAB is intended only as 
a vehicle to coordinate and maximize returns to the primary objective of 
increased production and income in the rural area. In the operation of the 
estate, cash inflow to FEMAB will primarily come from income for services 
rendered, sale of ice and fingerlings and receipt of lease rental which 
will be the main source of revenue for the amortization of the estate's 
development costs.
Projected investments and capital outlay requirements, income and 
operating expenses and project administration costs at market prices are 
detailed in Appendix Tables 5.6 to 5.10.
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5.1.2.1 Central Fishfarm Nursery
Two central nursery farms, one in each zone with a combined areas 
of 21.5 hectares, will be constructed and operated by the estate management 
to supply the fingerling requirements of the leaseholders. These 
structures have to be completed prior to the start of operation of 
the individual modules.
In the operation of the fishfarm nurseries, the availability and 
sale of fingerlings will be scheduled to coincide with the stocking 
schedules in the different modules. A program of the central nursery farm 
operation and capital expenditures at market prices are shown in Appendix 
Tables 5.11 and 5.12.
5.1.2.2 Ice Plant and Cold Storage
A 5-ton ice plant and cold storage facility will generate additional 
income to the estate aside from providing the fishpond operators' ice 
requirements. Tabulated in Appendix Table 5.13 are the projected production 
of ice, volume of ice requirements and surplus volume available for sale 
to external buyers.
5.1.2.3 Housing and Settlement Component 
The projected housing and settlement of communities will be made 
in clusters of residential units in three separate areas within the estate 
site (Figure 5.2). Each cluster will be strategically located adjacent 
to the module farms and close to the nearest urban centers of either 
Clarin or Inabanga.
One cluster of 86 units will be located in the northern zone on 
an approximate area of 7.75 hectares. The other two residential areas will
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FIGURE 2
LOCATION OF PROJECT HOUSING AND SETTLEMENT
Source: Task Force Report (1979), p. 81. .../96
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be situated on the southern zone where a total of 94 units are planned 
for construction on an aggregate lot area of 5.25 hectares. All housing 
units are planned to be built of light materials. Access from the housing 
center to the national road leading to the town proper are to be made 
possible by the construction of road dikes and feeder roads.
5.2 Project Effects: Identification and Distribution
The development of a once relatively marginal mangrove area into 
highly productive fishponds creates a range of benefits extending from 
environmental alteration to direct income support and finally to social 
ameliorative changes in terms of greater social interaction and improved 
consumption pattern. An important implication of the Project is the creation 
of an income base for the low-income families, hence, the possibility 
of improving the distributional aspect of income. In the Task Force Report, 
the criteria for selection of leasehold grantees give heavy emphasis to 
families of the area who do not have control over much productive resources 
or who are non-land owning. If implemented, some 178 families that are at 
present earning incomes below their subsistence needs would move to 
relatively prosperous situations in a period of six years.
Appendix Tables 5.4 and 5.8 contain inter alia the planned costs 
for the recurrent operation of both the module farms and the estate 
management. The margin between these costs and the values of output 
would accrue to the lessees as direct income of which they would be 
the real owners. However, for many years, leaseholders would have to trans­
fer part of their net income to the government through the repayment of 
loans of various kinds and of lease rentals.
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This transfer would be the government's main direct source of 
money income from the estate, apart from the commissions or margins from 
the sale of the outputs, to offset the many costs that it would meet.
This type of settlement could be seen as an alternative means of using 
public funds to permit income increases by people who would otherwise be 
landless workers. Some of the government costs take the form of 
unrecoverable grants (e.g., training and demonstration) to project 
beneficiaries, while other costs are incurred through loans made 
directly to the leaseholders and extension of supervisory and 
maintenance services.
At the maximum sustainable yield level, i.e., at the fifth year of 
pond operation , output of milkfish in the estate is projected to reach 
1,217.5 m.t. per year. This production level would be equivalent to 
thirty times more than the imports of fresh fish in 1979 and 13 per cent of 
total fishpond production of the entire region in 1980. In addition, the 
incidental catch of prawn at full operation would represent 9.7 per cent 
of the region's total prawn and shrimp production in 1980.
The benefits and costs included in the study consisted mainly of 
those that are easily quantified. Benefits such as the employment generated 
for that segment of the population that are either unemployed or under­
employed were not included. Note that labor utilization in the area is 
below 50 per cent of the total available man-days.
A continuing program of training on pond management techniques 
is envisionedby the project. Its costs however, could not be ascertained 
bearing in mind that a tie-up with the UNDP-assisted Brackishwater 
Aquaculture Development and Training Center located in the same province
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could be implemented. Likewise, the benefits of training could not 
be valued. They are assumed to be inherent in the improved pond 
productivity and quality of the output produced by the leaseholders.
This section has allowed the identification of the costs and 
benefits of different kinds that would be associated with the scheme 
and the identification of how the net benefits would be distributed between 
the lessees and the government. Moreover, this has provided the necessary 
introduction to the distributional question. In the rest of the chapter, 
the valuation of private income changes will be considered.
5.3 Project Specific Parameters
5.3.1 Consumption Distribution Weight
The relevant income change to be measured are those that are of 
tangible value to the recipients. They will be weighted with consumption 
specific income distribution weight (d) which is derived partly from 
empirical data - the without project level of consumption and the new 
level of consumption - and partly on a value judgement about the elasti­
city of the marginal utility of consumption (n). Government income will 
receive a weighting of unity.^
In the Task Force Report, no specific guidelines on the criteria 
for the selection of prospective grantees has yet been laid out. Hence, 
income without the project of this group could not be estimated precisely. 
In the absence of this information, results of the farm management survey 
of the project area conducted in 1978 would be considered. In that survey,
1 MacArthur, J.D. (1978) remarked that if government bears the money cost 
of some of the inputs, that is of no relevance as a real cost nor as an 
income effect, at the margin, money in the hands of government can be 
thought of as being available either to produce real income changes to 
those who receive it or from whom it is drawn, or to activate the use 
of available resources for investment.
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there were 134 respondents of whom 79 were engaged in rice farming and 
55 in sustenance fishing as primary occupations. The average household 
consists of five family members. The survey showed that from an average 
farm size of 1.3 hectares, rice farmers had output of 95 cavans (of 50 
kilograms each) valued at £5,225.^ Cash inputs and other operating expenses 
(e.g., land tax, food to labourers) amounted to £843 per hectare thus 
yielding an income of £3,033. On the other hand, sustenance fishermen 
in the project area had a gross average catch of 625 kilograms per annum 
valued at £2,220. In this type of operation, cash inputs are in almost 
all cases nil and expenses take the form of helpers' shares in the catch.
Of the total catch, 87 per cent goes to the fisherman (who is usually the 
boat owner) from which he obtains an average income of £1,931.
In this study, therefore, the derivation of consumption 
distribution weights utilizes the income without the project of rice 
farmers and sustenance fishermen. The income with project is given in 
Appendix Table 5.14 and indicate that private beneficiaries are projected 
to earn substantial increases in income. Following the LM/St methodology, 
the parameter for non-marginal changes in income and under varying values 
of n to reflect the government's inclination toward income distribution 
are calculated. Since there are two types of households involved during 
the survey, the distribution for each type were weighted by the number 
of persons in them (Table 5.3).
1 In Bruce (1976) and Bruce and Kimaro (1978), farm size has been used 
as a proxy for income.
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TABLE 5.3
DERIVATION OF DISTRIBUTION WEIGHTS (d) UNDER VARYING 
VALUES OF n
Item Type of Household
Farming Fishing
n = 1.0
Real Per Capita Consumption, c 1,291 1,291
Average Per Capita Consumption 
Without the Project, 486 309
Average Per Capita Consumption 
With the Project, C2 2,408 2,408
Net Per Capita Consumption, 
Ac = c2 - ^ 1,922 2,099
Consumption Distribution weight, 
d(a) 1.08 1.52
Weighted Average, d 1.26
n = 1.5
Consumption Distribution 
Weight, d^) 2.20 3.00
Weighted Average, d 2.52
n = 0.5
Consumption Distribution weight, 
d(b) 0.50 0.65
Weighted Average, d 0.56
Notes: (a) The formulae for estimating d when n = 1 is:
c (loge c2 - loge c^) 
d = ----------------------
(C2 - Cl>
(b) When n / 1:
d = c (c2 - c1)/(l-n) (c2-d^)
Source: Appendix Table 5.14.
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Earlier, it was shown that d is essentially a pure income 
distribution parameter and is equated to unity if the government does wish 
to ignore income distribution in project selection (Section 2.1.4.3).
It can be seen from the table above that d exceeds unity where n 1 
indicating that the national average per capita consumption is greater 
than the per capita consumption of would-be project beneficiaries.
When a government shows less concern for improvement of income 
distribution (e.g., n = 0.5), the weighted average distribution falls 
below unity. Recall that d will be greater or less than unity depending 
on whether project-generated income accrues to those at a level of consump­
tion below or above the average level of consumption c.
Quite a pronounced bias in favor of the poor is implied where the 
value of n equals unity. The weight on additional consumption decreases 
proportionately with increases in the existing level of consumption. 
Consequently, a value of 1.26 for d may mean that a marginal increase in 
consumption accruing to the grantees is worth 26 per cent more than a 
marginal increase in consumption accruing to someone at the average level 
of consumption.
5.3.2 Economic Wage Rate (EWR)
The economic cost of skilled labor is in principle calculated in 
exactly the same manner as for unskilled labor. The basic difference, though, 
is that there is more unanimity that skilled labor's wage reflects its 
marginal product reasonably accurately. Hence, while the project's labor 
requirements include both skilled (Appendix Table 5.10) and unskilled 
(Appendix Table 5.3), the main concern here is the estimation of the 
latter type of labor.
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Before an EWR could be estimated, a figure for the foregone 
marginal product of labor (m) is required. Neo-classical theories contend 
that the best estimator of m is the market wage rate. For instance,
Lai (1978) indicated that if a rural worker was on a family farm without 
any hired labor, and equal work and income sharing was practiced, then 
the output foregone by removing him would not be given by his m. If, however, 
he was a family farm worker on a farm which also used hired labor, the 
marginal product of hired labor (which would equal the agricultural wage 
rate) would also be the marginal product of family labor and the 
agricultural wage rate would measure the output foregone at market price 
of both family and hired labor.
Supporting evidence is advanced by Takahashi (1970) in his study 
of peasants in central Luzon, Philippines. He explicitly states that when 
householders and their family members are engaged in farm work, they pay 
themselves the same wage rate that they pay hire laborers. Thus an 
approximate value for the output foregone by removing an agricultural 
worker will be given by the annual earnings of an agricultural laborer 
who is employed full-time during the agricultural season.
Regional and provincial studies on the marginal productivity of 
labor in 1he Philippines are non-existent. In their absence, the marginal 
product of labor in the project area was estimated by taking the average 
earnings from different farm labor activities. A value of P6.12 per day is 
thus assigned for m.^ Hence,
EWR = (P6.12/day) (a) = P5.65/day.
1 See Task Force Report (1979), Table 26, pp. 71-72.
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A separate social wage rate (SWR) is not required because no 
adjustment is made for the disutility of effort. In a study by Mangahas 
(1976) on social values in national accounting in the Philippines, a 
value on leisure was not assigned. The notion was that people want (or 
should want) productive employment rather than enforced idleness.
As such, the SWR becomes the EWR adjusted by both the social cost of 
increased consumption and the social value of the increased consumption.
CHAPTER 6
APPLICATION OF METHODOLOGIES TO THE FISHPOND ESTATE 
PROJECT: EMPIRICAL RESULTS
The procedures of the LM/ST and Harberger approaches discussed in 
Chapter 2 may be best illustrated by means of a specimen fishery 
development project. This study is based on an actual project in the 
Philippines which is in the stage of preliminary discussions. The 
parameters relevant to each approach and estimated in Chapters 4 and 5 are 
applied in such a manner that three levels of analysis are arrived 
at upon which investment decisions could be based.
6.1 Data Constraints
The basic data from the Task Force Report are used for the appli­
cation of full cost-benefit analysis. Both the choice of form of investment 
and geographical location to be studied have some general significance in 
terms of policy interest and importance in the Philippines
This appraisal by the two contrasting approaches suffers from 
limitations basically found in the Task Force Report. Some information 
in the report are presented in a form which make deduction and reconstruct­
ion difficult for the purpose of this exercise. A far more important 
constraint is that some crucial assumptions are not explicitly stated.
A glaring methodological mistake is the use of identical prices 
for the financial and economic analysis. Nonetheless, every effort have
1 Detailed exposition about these aspects are found in the Task Force 
Report, 1979, pp. 1-7; 12-33.
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been made to ensure accuracy and consistency of data used. In the light 
of these, this study should not be treated as a definitive appraisal 
of the project's economic and social merits but rather as illustrative 
of the methodologies and the attendant problems involved.
6.2 Economic and Social Analyses of the Project
For investment appraisal there is a need for an index which will 
help decide whether to accept or reject a particular investment project. 
If the Net Present Value (NPV) is adopted (and subsequently the 
Internal Rate of Return, IRR), the next question is to decide, according 
to the numeraire used, on the set of relative prices by which the 
inputs and outputs of a particular project are to be adjusted, discounted 
to some base date and summed to yield the NPV of the project. For 
evaluating particular investment project from the social point of view, 
these prices should reflect social costs and benefits so that the final 
value is the social net present value (SNPV) of the project.
6.2.1 Economic Analysis at Harberger's Domestic Prices
The Harberger approach as reviewed earlier postulates that market 
prices of inputs and outputs reflect the social values attached to them. 
The domestic market prices used in the Task Force Report were retained. 
Unlike the report, however, the official exchange rate would not be 
assumed to equal the shadow exchange rate such that the foreign currency 
values of traded inputs and outputs are converted into domestic money 
shadow prices at the computed SER."*-
1 Note that these traded goods are sold in the domestic market at some 
(domestic) market prices not necessarily equal to their respective 
(converted) domestic prices referred to in this study. The latter 
are thus actually (domestic) shadow prices imputed to the traded 
goods.
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In this analysis, the discounted cash flow measures of Net 
Present Value (NPV) and Economic Rate of Return (ERR) are used to assess 
the profitability of the project. While both the ERR and NPV methods 
give the same accept/reject decisions assuming the same opportunity 
cost of capital is used, they could give quite different ranking order.
The differences in the estimates of economic prices for the project's 
milkfish and prawn outputs are detailed in Appendix Table 6.1. As noted 
earlier, the border prices of tradeables (e.g., milkfish and prawn) are 
multiplied by the SER such that the resulting domestic prices would be 
compatible with the domestic prices of non-tradeables. This convention is 
applied throughout the reconstruction of estimates for initial capital 
outlay requirements of the project's capital expenditures and recurrent 
cost projections (excluding unskilled labor) at both the estate management 
and leaseholder levels (Appendix Tables 6.2 and 6.3). The cost of unskilled 
labor is valued at the prevailing domestic wage rate of R6.12 per man-day 
in lieu of the supply price.
The incremental net cash flows for the project at both the Task 
Force Report market price and Harberger's domestic prices are itemized in 
Appendix Tables6.4 and 6.5. Substantial differences are found in the net 
cash inflows between the two tabulations due to the latter's valuation of 
milkfish and prawn outputs at border prices converted by the SER.
Employing the private marginal productivity of capital of 13.3 per cent 
as the discount rate, the comparative NPVs and ERRs are shown in Table 
6.1.
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TABLE 6.1
COMPARATIVE ENPVs AND ERRs: ANALYSES AT THE TASK 
FORCE REPORT MARKET PRICES AND HARBERGER'S 
DOMESTIC PRICES
Item ENPV (13.3%) ERR (%)
(pesos)
Task Force Report Analysis 4,386,585 15.3
Harberger1s Domestic Prices 60,254,481 33.7
A most important finding that emerges is that both the ENPV and 
ERR at Harberger's domestic prices are much higher than those estimated 
in the Task Force Report. This is because the farm-gate equivalent of the 
f.o.b. export prices of both milkfish and prawn converted by the SER, 
were used whereas the Task Force Report wrongly takes the financial and 
economic prices to be equal.
6.2.2 Economic Analysis at LM/ST Border Prices 
The appraisal of the project has so far paid attention only to 
net benefits and costs to different groups valued at constant domestic 
market prices. It does not allow a full appraisal from the viewpoint of 
total costs and benefits to the nation, since market prices in the LM/ST 
methodology do not necessarily reflect opportunity costs from the national 
viewpoint. Values that reflect these opportunity costs would need to take 
into account the various distortions in factor costs that affect 
different primary inputs.
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It has already been established that the LM/ST methodology 
involves the separation of benefits and costs into traded and non-traded 
goods. Hence, traded goods are valued at c.i.f. or f.o.b. prices plus 
or minus the relevant marketing margin revalued at accounting prices.
On the other hand, local currency values are changed into border prices 
by use of the conversion factors to conform with the numeraire.
The economic prices estimated for the project's outputs are shown 
in Appendix Table 6.1. Border price estimates of the projected capital 
expenditures and recurrent costs at both the estate management and 
leaseholder levels are also detailed in Appendix Tables 6.6, 6.7 and 6.8. It 
should be noted that the recurrent costs estimates exclude the cost of 
unskilled labor.
As in the previous analysis, the incremental net cash flows for the 
project at border prices (Appendix Table 6.8) largely vary with 
those estimated in the Task Force Report. Obviously, the variations 
are substantially attributable to the use of farm-gate equivalent of the 
f.o.b. export prices of the project's outputs in the LM/ST methodology.
Employing the same discounted cash flow measures but applying the 
marginal productivity of capital in the public sector as the discount rate, 
the derived ENPVs and ERRs at both sets of prices are shown below 
(Table 6.2). Clearly, the project is an economically sound one, 
and one to be accepted.
TABLE 6.2
COMPARATIVE ENPVs AND ERRs: ANALYSES AT 
THE TASK FORCE REPORT MARKET PRICES AND LM/ST BORDER PRICES
Item ENPV (14.0%) ERR (%)
(pesos)
Task Force Report Analysis 2,326,298 15.3
LM/ST Border Prices 32,797,508 28.6
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6.2.3 Social Analysis
Output-oriented techniques, notably the Harberger approach, use 
the Hicks-Kaldor compensation principle: more output is better regardless 
of its distribution. This feature essentially marks the basic difference 
between Harberger and LM/ST methodology with the latter favoring the 
calculation of rates of return that take explicit account of the project's 
impact on the inter- and intra-temporal distribution of income.
So that unlike the economic analyses discussed in Sections 6.1.1 
and 6.1.2, the net benefits of the project at border prices in the social 
cash flow table (Appendix Table 6.9) have to be adjusted by valuing 
differentially the consumption and savings as follows:
ASB = AEB - AC (3 - d/v) (6.01)c
where Asb = incremental net benefits valued at social prices;
AEB = incremental net benefits valued at economic efficiency prices;
Ac = incremental consumption valued at market prices;
3 = a = conversion factor;c
d = weighted average income distribution weight; and
v = social value of public income
The derivation of the net social benefits in Appendix Table 6.9 is 
based on the parameters n and v which have values of 1.0 and 2.0, respectively. 
These assumed figures are taken as reflective of the government's current 
revealed preferences. Column 1 (AEB) is extracted from Appendix Table 6.8.
In Columns 2, 3 and 4, the net financial income gross of tax is obtained 
by adding back onto the incremental net benefits valued at market prices.
A tax rate of 3.0 per cent was interpolated from the Bureau of Internal 
Revenue Tax schedule based on the project beneficiaries' projected stream
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of net income and tax exemption allowances given to a family of five members.
The disposable income in column 6 is then multiplied by the marginal
propensity to consume to obtain the incremental consumption value at market
prices, which in turn is multiplied by the distribution adjustment
factor (3 “ d/v). It should be noted that (3 “ d/v) equals to 0.293,c c
i.e., a positive figure, which means that the average project beneficiary 
is just above the average per capita consumption level and the annual 
stream of net economic benefits are slightly higher than the annual stream 
of net social benefits (column 12, ASB) starting on the fourth year of 
project implementation.
Distinct from the ENPV and ERR computed at efficiency prices, 
social net present value (SNPV) and social rate of return (SRR) need to 
be estimated (Bruce, 1976). The computed SRR is 28.1 per cent while the 
SNPV based on the social accounting rate of interest of 10.5 per cent is 
£54,310,726.
6.3 Sensitivity Analysis
It is evident that the standard and rather mechanized type of 
sensitivity tests, viz: (1) raising (lowering) various costs (prices);
and (2) varying yields and acceptance/build-up rates, would influence the 
accept/reject decision with respect to the specimen project or any 
project for that matter. Since a most important concern of the study is 
the welfare implications of investment decisions, variations in the value 
judgement distributional parameters have to be examined as they affect 
the project's acceptability on social grounds.
The social analysis conducted in section 6.2.3 was based on 
n = 1.0, v = 2.0 and SARI = 10.5 per cent. The sensitivity tests
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reflected in the following table allow for substitution of higher and 
lower values for n, v and SARI.
TABLE 6.3
SOCIAL ANALYSIS: SENSITIVITY TEST RESULTS
Parameter Values SARI Discounted Cash Flow Measure
( % ) SNPV (pesos) SRR (%)
n =  1 ; d = 1.26; and v =  2 . 0 10.5 54,310,726 28.1
n = 1; d = 1.26; and v =  2.916 4.8 133,671,000 00r-'CM
n = 0.5; d = 0.56; and v =  3.04 4.6 127,029,000 27.0
n = 1.5 ; d = 2.52; and v =  2.17 6.4 111,179,000 28.9
The calculations show that the social rate of return is relatively 
neutral with respect to changes in the national parameters. Placing greater 
weight on investment and growth than on current consumption, i.e., for 
instance for a value of v of 2.916, only slightly reduces the SRR by 0.3 
percentage point. A dual concern for growth and milder income redistribut­
ion, i.e., n = 0.5 and v = 3.040, further decreases the SRR by less than 
one percentage point. On the contrary, the project becomes more socially 
acceptable when a stronger egalitarian attitude is adopted by the 
government, that is when n = 1. .5 so that a higher minimum income level 
is specified.
Changing the social discount rate only affects the SNPV. That this 
measure is fairly sensitive to variations in the SARI is clearly illust­
rated in Table 6.3.
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6.4 Limitations of the Analyses and External Effects
A development project such as the Fishpond Estate Project affects 
a large number of people within and outside the region of location; 
it has primary and secondary effects each of which creates its own 
multiplier effects. The term 'external effects' or 'secondary effects' 
is used in this analysis as a catch-all to describe the indirect 
contributions that the project makes apart from those reflected in the 
direct utilization of project outputs. Many external economies cannot be 
measured with any acceptable degree of accuracy and this should be 
recognized as a limitation of benefit-cost analysis (Marglin, 1967, p.82).
Other than reinvestment, the principal sources of secondary benefits 
with respect to the aggregate consumption or growth objective are:
(1) external economies associated with public projects; and (2) private 
investments induced by public projects. These two sources of indirect 
benefits relevant to the specimen project will be considered in order.
Inevitably, the construction and maintenance of the pond system 
and housing/settlement necessitate a system of road dikes and feeder roads. 
Viewed as part of the project, the road system is simply one component of 
costs. Nevertheless, it may also improve communications and lower 
transport costs for the settlers of the project. The addition to aggregate 
consumption provided by improved communications and lower transportation 
costs ought to be counted among the benefits of the project, even though 
they are simply by-products of the construction of the estate.
The fishpond estate project can also serve to illustrate the 
second category of secondary benefits, i.e., induced investments. The 
operation of the central nursery fish farm and demonstration pond (coupled 
with an effective extension service) can lead to the introduction of
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a third or fourth cropping instead of the usual annual or twice yearly 
cropping in fishponds adjacent to the project site, and, consequently, 
to investments by fishpond operators in fertilizers, pond protection 
and conservation measure.
Under the redistribution objective, especially in relation to 
a regional consumption goal, there are two significant sources of 
secondary benefits. The entire value added to ouput by processing activit­
ies (e.g., packing, storing, etc-) ancillary to the fishpond estate 
project represents a contribution to regional income, although only the 
supramarginal portion of value added represents a contribution to the 
growth objective. Accordingly, the redistributional gains of the project 
ought to consider the consumption afforded by wages and profits from 
industries within the region that supply inputs to the project.
Another source of secondary benefit vis-a-vis a regional objective 
is the consumption produced by the spending of the beneficiaries of the 
project and ancillary activities. As the project raises the incomes 
of the lessees, they consume more, and their expenditure gives rise 
to additional employment, income and consumption. The consumption of those 
who earn wages and profits from the sale of goods and services to the 
lessees creates still more employment, income and consumption and so 
on in a chain reaction that is very difficult to 'internalize'.
6.5 Discussion and Summary of Results
Table 6.4 summarizes the results of cost-benefit analysis using 
market prices, Harberger's domestic prices and LM/ST efficiency as well as 
social prices.
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TABLE 6.4
COST-BENEFIT ANALYSIS: SUMMARY OF RESULTS
Methodology ARI
(%)
NPV
(pesos)
I R R ^
(%)
Task Force Report at 
At Private OCC
Market Prices
13.3 4,386,585 15.3
At Public OCC 14.0 2,326,298 15.3
Harberger's Domestic Prices 13.3 60,254,481 33.7
LM/ST Border Prices 14.0 32,797,508 28.6
LM/ST Social Prices 10.5 54,310,726 28.1
Note: (a) In comparing rates of return, each figure has to be related
to the respective cut-off rates suggested in the methodology, 
i.e., 28.6% to the 14.0% EARI and the 28.1% SRR to the 10.5% 
SARI
The following interesting findings can be deduced from the analysis. 
Both the economic rates of return derived by the LM/ST and Harberger 
methodologies are much higher than those estimated in the Task Force 
Report. As cited earlier, this is largely traceable to the use of 
border prices and SER adjusted border prices, respectively, in the pricing 
of project outputs. A principal implication is that the project is 
economically efficient in the utilization of resources.
On the Hicks-Kaldor compensation principle as adhered to by the 
Harberger approach, evidence that there is sufficient additional income 
generated by the project to compensate any losers is provided by the 
analysis itself. For this project, the estimate of the annual stream of 
additional economic benefits at domestic prices less the initial capital 
investment would have been ample, in principle, to have compensated 
the losers for the loss of earned income or benefit and still leave
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a surplus for the project beneficiaries and for the government in tax 
revenue. The losers in this regard are identified as those prospective 
fishpond operators who could have leased the area in'raw form and the 
area inhabitants who would be deprived of their firewood source as man­
grove forest vegetation is totally eliminated in the development of the 
estate.
Of considerable interest is the large variation between the NPV 
measures at economic and social prices, respectively. This stems partly 
from using a lower discount rate, 10.5 per cent vis-a-vis the EARI of 14.0 
per cent and partly because of the use of income distribution weights 
in the trade-off between the social benefits and costs of the increased 
consumption. Indeed, the incorporation of distributional considerations 
in the analysis showed an effect on the project's desirability. Values 
of n = 1.0 and v = 2.0 resulted in the SRR being lower than the ERR at 
efficiency prices. In this case, the benefits to the society fell short 
of the cost of increased consumption as the value of d/v approximates the 
value of the consumption conversion factor (3 )•
It should be recalled that the Task Force Report has not identified 
a specific target income group who would qualify for the grant of lease­
hold rights in the estate. The LM/ST social analysis made use as proxy 
for the income levels obtained in a farm management survey of the area 
which could easily exceed the income level ideally targetted as bonafide 
project beneficiaries in accordance with the project's objectives. This 
resulted in a deflated welfare weight, d, or alternatively in an inflated
distribution adjustment factor (3 -d/v). Thus, while in economic termsc
the investment of scarce resources, bearing in mind the current deficit 
in public finance accounts, may have shown a positive rate of return,
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the projected distribution of the benefits from the project has been 
biased in a way that many would regard as socially regressive.
Quite clearly the project is an acceptable one. However, the 
'design' of the project (e.g., in particular the selection of 
prospective lessees) might be altered to improve the distribution of 
project benefits among the different income groups within the project area 
if indeed the government exercises the political will for a more egalitarian 
redistribution.
CHAPTER 7
CONCLUSIONS AND IMPLICATIONS
In this Chapter, further discussion of the variations of results 
will be highlighted. Moreover, the current debate on the merits of 
incorporating distributional considerations as they apply to the two 
methodologies considered in this study will be discussed. Finally, the 
practicability of these approaches in investment analysis in developing 
countries like the Philippines will be examined.
7.1 Further Insights into the Empirical Results
The specimen project in this study has been confirmed to be 
acceptable on economic grounds by both the Harberger and LM/ST criteria.
In the former, the positive NPV and a rate of return well-above the cut­
off rate clearly signified that project gainers have in principle enough 
to compensate the losers. One way in which the compensation could be given 
effect is presumably via the tax system. However, the brief discussion 
on the practical limitations of the compensation approach indicates the 
undesirability of relying on it entirely and highlights the need for 
an alternative approach.
This study then turned for guidance to social cost-benefit analysis 
espoused in the LM/ST manuals which is designed to take into account a 
project's effects on employment and income distribution as well as on 
economic efficiency. The first reason is a theoretical one, namely, if a 
country attaches a high priority to distributional issues, an economically 
efficient project choice under the existing distribution of income need 
not be the best use of its limited resources. Costs and benefits computed 
solely on efficiency and growth criteria then need not be redefined in
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terms of the country's set of objectives and priorities. Only then 
can social cost-benefit analysis have some policy prescriptive value.
The more practical reason though is that there are strong reasons to 
believe that in the early stages of development, economic growth is 
likely to be at the expense of the lowest income groups relative to those 
with higher incomes (Nwaneri, 1973).
The results of the social cost-benefit analysis show that the 
project is a sound one with its social rate of return higher than the 
social accounting rate of interest. Without firmer identification of the 
target income group who will be given leasehold rights, however, this 
statement could be considered hollow and of hardly any assistance to 
decision-makers. Therefore the project should be designed, from the start, 
to benefit the poorer sections of the population directly enabling the poor 
to increase their earning power by contributing to the output and value 
added in the project by the use of their own resources of labor, land, 
capital, etc-(Tyler, 1979). This is not a new idea. Mclnerney and Donaldson 
(1975, cited in Tyler, 1979) were thinking along these lines when they 
stated:
'... rather than allowing technological adjustments 
to take place freely and then subsequently redistributing 
the benfits, it is feasible to think in terms of 
constructing a framework to mould a process of 
adoption from the start such that no disbenefits 
(or, more realistically, a minimum of disbenefits) 
are incurred, while leading to the net benefits 
being enjoyed by society at large earlier in the 
adjustment process' (p. 84).
This strongly implies that a change of approach has to take place at an 
earlier stage than project appraisal. Thus, the effectivity of social 
analysis which has been shown to allow for the incorporation of and trade­
off between various government objectives in project analysis could only 
be realized when distribution income criterion is applied at the ident­
ification and formulation stage when the choice of an objective function 
could exert influence.
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Within the estate, the analysis of costs allowed the identification 
quite simply of direct receivers of income (e.g., lessees and staff 
members of the estate management). A full appraisal should aim to identify, 
quantify and take account of the value of income changes experienced 
elsewhere in the economy. For instance, an analysis must be made of the 
payment consequences to input suppliers and further back. This 'second 
round' analysis of payments to input suppliers and by produce buyers, 
however, calls for cost analysis of information to be obtained on activit­
ies outside the confines of any project being considered individually 
(MacArthur, 1978). It should further be noted that the project has 
secondary benefits (e.g., training, access to better living conditions, 
increased productivity in the province, etc.) which are even more difficult 
to value. While this kind of analysis has not been attempted here, this 
study and others (Ibid.) have highlighted the importance of incorporating 
the secondary income distribution effects, where possible, in the analysis.
7.2 Application to Countries and Projects; A Question of Relevance
Much of the discussion of this new orthodoxy in project appraisal 
adopted by international aid agencies in recent years has focussed not 
only on the theoretical framework of the analysis but also on the question 
of whether the structure of the economy in many developing countries 
is such that the LM/ST methodology (and also the UNIDO Guidelines) 
can be applied without too many modifications and complex calculations.
The appropriateness of the method has been established in this study.
It will be recalled from the discussions that the Philippines has an 
open and well-integrated economy which is documented by fairly reliable 
statistical information. These make the basic assumptions underlying the 
straightforward application of the method approximate quite closely to 
reality, and the divergences between private and social values that are
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believed to exist in most LDCs are indeed to be found. Among the usual 
divergences are that: (1) prices of goods deviate from their social 
values, either because of distortions in the factor markets and/or 
because of government interference with the market mechanisms; ,ahd (2) 
aggregate savings and investment in the economy may be less than the 
level that is socially desirable.
However, the method includes the provision for the use of 
'income weights' to adjust the present value of a project according to 
the income effect upon different social groups and specifically to bias 
the project choice toward the poor and as Fitzgerald (1977) puts it:
'underlying the obvious difficulties in giving 
consistent administrative effect to estimate of 
marginal utility of income, is the fact that 
redistributive weighting must, in order to be 
taken seriously, form part of a wider process
of social and economic reform --  hence, this
requires a certain form of state intervention 
in the economy' (p. 368).
The obvious implication of the statement is that the practical relevance 
of the methodology is contingent upon the role of the government in national 
economic and social development process. Indeed, it has been argued that 
social cost-benefit analysis could be far more relevant to a country where 
the government has a controlling rather than supporting role in the process 
of capital accumulation and growth (Fitzgerald, 1977 and Irvin, 1978).
In the Philippines, this is reflected in the planned long-term strategy 
for development which calls for substantial growth in public sector 
investment and expansion and improvement of government services at all 
levels.
It has, likewise, been stressed that the role of social cost- 
benefit analysis is to set project choice against a country's overall
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problems, objectives, and priorities that include the type of development 
projects needed and the type of financing. The Philippine Development 
Plan lays down the government's dual concern for growth and income 
distribution that has a genuine bias towards the poor. Explicit in the 
Plan are programs and projects to improve income distribution and social 
conditions of the people. A noteworthy example is the Fishpond Estate 
Project. This contrasts with many governments in LDCs where publicly 
expressed concerns with income distribution are accompanied by actions 
that benefit special group which are close to the government in power for 
example.
The above consideration and the weak fiscal system of the government 
thus point again to the inadequacy of judging projects solely on economic 
grounds. On these criteria, Harberger's assumptions that either market 
prices reflect already income distribution or that the government be 
indifferent to the distribution of project benefits both between different 
consumers and between consumption and investment openly contradicts the 
policy objectives. Social analysis by the LM/ST approach aims to correct 
market prices to arrive at various accounting prices which are consistent 
with government's objectives.
Current account deficits in the Philippines are financed through 
foreign capital inflows, principally medium-and long-term loans. These 
foreign loans are in turn utilized to underwrite costs of government 
priority projects. Since in the LM/ST methodology the accounting rate 
of interest is expressed in border prices (the numeraire), this rate may 
be considered as the yardstick for which interest rates are levied on 
these foreign loans. More precisely, this accounting rate of interest 
becomes directly comparable with interest on loans payable in foreign
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foreign currency, or with lending abroad. Therefore, the methodology 
could be used in assessing alternative project financing available and in 
formulating and/or evaluating a policy on foreign borrowings. Obviously, 
the Harberger approach does not go as far as the LM/ST approach does.
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APPENDIX_TABLE_5^6
INITIAL CAPITAL OUTLAY REQUIREMENTS AT MARKET PRICES: 
FISHPOND ESTATE MANAGEMENT 
(in pesos)
Particulars 
A. Residential Area:
1. Road and Drainage 1,000,000
2. Residential Houses (184 units at P9,200@) 1,692,800
Sub-Total .................................. 2,692,800
Contingency (10%) ........................ . . 269,280
Amount
2,962,080
B. Estate Proper
1. Fishfarm Proper
a. Main Dike 2,995,599
b. Main Gate 537,530
c. Main Canal 1,161,720
d. Fishpond 5,031,809
e. Clearing 1,270,500
f. Levelling 1,204,500
g. Shed and Equipment 1,196,160
Sub-Total ............................ .
Contingency (10%) .................... .___ 1,339,782 14,737,600
2. Central Nursery Fishfarm 
2.1 Nursery Pond
a. Main Dikes and Gates 158,365
b. Main Canal 68,608
c. Nursery Pond 302,119
d. Clearing 35,250
e. Levelling 33,750
f. Shed 55,600
Sub-Total ............................
Contingency (10%) .................... ...... 65,369 719,061
2.2 Equipment 59,200
3. Buildings and Other Facilities
a. Office Building 105,000
b. Market Hall 80,000
c. Warehouse 150,000
d. Wharf 500,000
e. Ice Plant and Cold Storage 1,500,000
f. Water 1,000,000
Sub-Total ............................ ___ 3,335,000
Contingency (10%) .................... ..... 333,500 3,668,500
4. Vehicles
a. Pick-up Truck (1) 80,000
b. Truck (1) 150,000
c. Jeep/Cruiser (1) 20,000
d. AU Vehicles (2) 80,000
Sub-Total ........................... ........... 380,000
5. Office Furniture and Eauipment ....................
Grand Total; 22,769,827
Force Report (1979), A k k c x  7, pp. £29-230.
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APPENDIX TABLE 5.9
INCREMENTAL CASH FLOWS AT MARKET PRICES: 
FISHPOND ESTATE MANAGEMENT 
(in pesos)
: Year
Lem ‘ :
Without
Project
1 2 3 4 5 6
7
ash Inflow
Margin from sale of: 
Milkfish 359,168 838,057 957,782 1,197,228
Prawn - - - 46,933 109,518 125,159 156,451
Sale of Ice - - - 197,220 131,980 115,660 83,040
Sale of Fingerlings - - - 631,407 1,107,813 1,687,560 2,109,520
Fishpond Lease Rental - - - - - - 2,123,540
Housing Ammortization - - - 439,660 439,660 439,660 439,660
Equity 14,897,337 - - - - - -
Loan 14,500,000 - - - - - -
'talinflow 29,397,337 - - 1,674,388 2,627,028 3,325,821 6,109,439
ash Outflow
Construction of Residential 
Area 2,962,080 60,720
Construction of Estate Proper: 
Fish arm Proper 8,006,541 1,699,250 5,031,809 _ _ _ .
Central Nursery: 
Nursery Pond 719,055 _ _ _ _ _ _
Equipment 59,200 - - - - 25,200 -
Buildings and Other 
Facilities 2,088,500 - 1,580,000 _ _ - _
Vehicles 380,000 - - - - 160,000 -
Office Furniture and 
Equipment 243,386 - - - 69,465 - _
Special Time Deposit 4,111,800 - - - - - -
Debt Services: 
Interest 1,450,000 1,450,000 1,450,000 1,450,000 1,450,000 1,046,512 980,846
Principal - - - - - 656,658 722,324
O&M Expenses:
Residential Area _ _ _ 13,200 13,200 13,200 20,130
Estate Proper:
Fishpond Proper _ . _ _ 98,161 166,757 212,663
Central Nursery - - - 387,140 561,576 701,560 762,210
Buildings and Other 
Facilities 95,205 95,205 95,205 138,105 138,105 138,105 138,105
Vehicles 12,540 12,540 12,540 12,540 12,540 12,540 12,540
Project Administration (a) 381,482 381,482 381,482 381,482 462,717 462,717 462,717
Marketing Tools S Supplies - - - 1,980 4,620 5,280 6,600
Total Outflow 17,547,709 3,638,477 -11,513,116 2,384,447 2,810,384 3,449,249 3,318,135
Net Cash Flow 8,230 (b) 11,849,628 -3,638,477 -11,513,116 -710,059 -183,356 -123,428 2,791,304
Incremental Net Cash Flow 11,844,690 -3,644,238 -11,520,194 -718,289 -191,586 -131,658 2,783,074
'JJTzS: (a) Includes charges for repair and maintenance of office equipment.
(b) Based on the annual rental rates charged against private developers by the 
Bureau of Fisheries and Aquatic Resources for fishpond lease agreements, 
i.e. P‘6.00 per hectare or fraction thereof for the 1st Year; P7.00 per hectare or 
fraction thereof for the 2nd Year; and an increase of PI.60 per hectare or fraction 
thereof for the succeeding years, but not to exceed P10 per year.
J . A p p e n d i x  Tables 5.7 and 5.3.
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INCREMENTAL CASH FLOWS AT MARKET PRICES: 
FISHPOND ESTATE MANAGEMENT 
(in pesos)
: Year
Item ‘ ; 8 9 10 11 12 13 14
Cash Inflow
Margin from sale of: 
Milkfish 
Prawn
Sale of Ice
Sale of Fingerlings
Fishpond Lease Rental
Housing Ammortization
Equity
Loan
1,436,674
187,744
50,420
2,109,520
2,123,540
439,660
1,436,674
187,744
50,420
2,019,520
2,123,540
439,660
1,436,674 
187,744 
50,420 
2,109,520 
2,123,540
1,436,674 
187,744 
50,420 
2,109,520 
2,123,540
1,436,674
187,744
50,420
2,109,520
2,123,540
1,436,674
187,744
50,420
2,109,520
2,123,540
1,436,674
187,744
50,420
2,109,520
2,123,540
Total Inflow 6,347,558 6,347,558 5,907,898 5,907,898 5,907,898 5,907,898 5,907,898
Cash Outflow
Construction of Residential
Area ~ 60,720 -
Construction of Estate Proper:
Fish farm Proper - _
Central Nursery:
Nursery Pond - _
Equipment ~ 59,200 - -
Buildings and Other
Facilities - _
Vehicles 70,000 - - _ 310,000
Office Furniture and
Equipment - - 23,650 - 83,710
Special Time Deposit
Debt Services:
Interest 908,614 829,158 741,757 645,616 539,860 423,530 295,566Principal 794,556 874,012 961,413 1,057,554 1,163,310 1,297,640 1,407,604O&M Expenses:
Residential Area 13,200 13,200 13,200 13,200 20,130 13,200 13,200Estate Proper:
Fishpond Proper 216,663 216,663 216,663 216,663 245,659 264,350 264,350Central Nursery 762,210 762,210 762,210 762,210 762,210 762,210 762,210Buildings and Other
Facilities 138,105 157,905 166,155 166,155 166,155 185,955 185,955Vehicles 12,540 12,540 12,540 12,540 12,540 12,540 12,540Project Administration (a) 462,717 462,717 462,717 486,754 486,754 486,754 486,754Marketing Tools & Supplies 7,920 7,920 7,920 7,920 7,920 7,920 7,920
’ota] Outflow 3,386,525 3,336,325 3,368-, 225 3,427,812 3,858,968 3,454,099 3,436,099
Jet Cash Flow 2,961,033 3,011,233 2,539,073 2,480,086 2,048,930 2,4 53,799 2,439,899
incremental Net Cash Flow 2,952,803 3,003,003 2,531,443 2,471,856 2,040,700 2,445,569 2,431,669
(a) Includes charges for repair and maintenance of office equipment.
(b) Based on the annual rental rates charged against private developers by the 
Bureau of Fisheries and Aquatic Resources for fishpond lease agreements,
i.e. R6.00 per hectare or fraction thereof for the 1st Year; P‘7.00 per hectare or 
traction thereof for the 2nd Year; and an increase of PI.60 per hectare or fraction 
thereof for the succeeding years, but not to exceed P10 per year.
l  n Hx Tai. '.es 5.7 an i 5. 8.
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APPENDIX=TA|LE=5i9^2
INCREMENTAL CASH FLOWS AT MARKET PRICES: 
FISHPOND ESTATE MANAGEMENT 
(in pesos)
: : Year
Item ' : :
15 16 17 18 19 20 21
Cash Inflow
Margin from sale of:
Milkfish 1,436,674 1,436,674 1,436,674 1,436,674 1,436,674 1,436,674 1,436,674
Prawn 187,744 187,744 187,744 187,744 187,744 187,744 187,744
Sale of Ice 50,420 50,420 50,420 50,420 50,420 50,420 50,420
Sale of fingerlings 2,109,520 2,109,520 2,109,520 2,109,520 2,109,520 2,109,520 2,109,520
Fishpond Lease Rental 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540
Housing Ammortization - - _ _
Equity - _ _ _
Loan - - - - - - -
Total Inflow 5,907,898 5,907,898 5,907,898 5,907,898 5,907,898 5,907,898 5,907,898
Cash Outflow
Construction of Residential
Area - - - 60,720 _ _ _
Construction of Estate Proper:
Fish farm Proper - - - _ _
Central Nursery:
Nursery Pond - - - _ _
Equipment - 25,200 - - - - 59,200
Buildings and Other 
Facilities - _ 800,000
Vehicles - 70,000 - 16,000 _ _
Office Furniture and
Equipment 23,650 - 4,950 - - 23,650 _
Special Time Deposit 
Debt Services:
Interest 155,119 1,450,000 1,424,683 1,396,834 1,366,201 1,332,504 1,295,437
Principal 1,548,051 253,170 278,487 306,336 336,969 370,666 407,733
O&M Expenses:
Residential Area 13,200 13,200 13,200 20,130 13,200 13,200 13,200
Estate Proper:
Fishpond Proper 264,350 264,350 264,350 316,039 316,039 316,039 316,039
Central Nursery 762,210 762,210 762,210 762,210 762,210 762,210 762,210
Buildings and Other
Facilities 194,205 194,205 194,205 214,005 214,005 214,005 222,255
Vehicles 12,540 12,540 12,540 12,540 12,540 12,540 12,540
Project Administration (a) 486,754 511,974 511,974 511,974 511,974 511,974 538,371
Marketing Tools & Supplies 7,920 7,920 7,920 7,920 7,920 7,920 7,920
Total Outflow _ .. —J,4b/,999 3,564,769 3,474,519 4,424,708 3,541,058 3,564,758 3,634,905
Net Cash Flow 2,439,899 2,343,129 2,433,379 1,483,190 2,366,840 2,343,140 2,272,993
Incremental Net Cash Flow 2,431,669 2,334,899 2,425,149 1,474,960 2,358,610 2,334,910 2,264,763
NOTES: (a) Includes charges for repair and maintenance of office equipment.
(b) Based on the annual rental rates charged against private developers by the 
Bureau of Fisheries and Aquatic Resources for fishpond lease agreements, 
i.e. P6.00 per hectare or fraction thereof for the 1st Year; B7.00 per hectare or 
fraction thereof for the 2nd Year; and an increase PI.60 per hectare or fraction 
thereof for the succeeding years, but not to exceed P10 per year.
SOURCE: Appendix Tables 5.7 and 5.8.
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APPENDIX_TABLE_5_l9^ _3
INCREMENTAL CASH FLOWS AT MARKET PRICES: 
FISHPOND ESTATE MANAGEMENT 
(in pesos)
: Year
Item ' :
22 23 24 25 26-30
Cash Inflow
Margin from sale of:
Milkfish 1,436,674 1,436,674 1,436,674 1,436,674 1,436,674
Prawn 187,744 187,744 187,744 187,744 187,744
Sale of Ice 50,420 50,420 50,420 50,420 50,420
Sale of fingerlings 2,109,520 2,109,520 2,109,520 2,109,520 2,109,520
Fishpond Lease Rental 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540
Housing Ammortization - - - - -
Equity - - - - -
Loan - - - - -
Total Inflow 5,907,898 5,907,898 5,907,898 5,907,898 5,907,898
Cash Outflow
Construction of Residential 
Area _ _ 60,720 _ _
Construction of Estate Proper:
Fishfarm Proper - - - - -
Central Nursery:
Nursery Pond - - - - -
Equipment - - - - -
Buildings and Other Facilities - - - - -
Vehicles - - - - -
Office Furniture and 
Equipment
Special Time Deposit 
Debt Services:
- - - - -
Interest 1,254,664 1,209,813 1,160,478 1,106,208 -
Principal 448,506 493,357 542,692 596,962 -
O&M Expenses:
Residential Area 13,200 13,200 20,130 13,200 13,200
Estate Proper:
Fishpond Proper 316,039 367,726 367,726 367,726 367,726
Central Nursery 762,210 762,210 762,210 762,210 762,210
Buildings and Other 
Facilities 222,255 242,055 242,055 242,055 242,055
Vehicles 12,540 12,540 12,540 12,540 12,540
Project Administration (a) 538,371 538,371 538,371 538,371 538,371
Marketing Tools & Supplies 7,920 7,920 7,920 7,920 7,920
Total Outflow 3,575,705 3,647,192 3,714,842 3,647,192 1,944,022
Net Cash Flow 2,332,193 2,260,706 2,193,05b 2,260,706 3,063,876
Incremental Net Cash Flow 2,323,963 2,252,476 2,184,826 2,252,476 3,955,646
[NOTES: (a) Includes charges for repair and maintenance of office equipment.
(b) Based on the annual rental rates charged against private developers by the 
Bureau of Fisheries and Aquatic Resources for fishpond lease agreements, 
i.e. P6.00 per hectare or fraction thereof for the 1st Year; P7.00 per hectare or 
fraction thereof for the 2nd Year; and an increase of PI.60 per hectare or fraction 
thereof for the succeeding years, but not to exceed P10 per year.
SOURCE: Appendix Tables 5.7 and 5.8.
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APPENDIX_TABL|_5410
PROJECT ADMINISTRATION COSTS AT MARKET PRICES 
(in pesos)
:Starting: Annual Salary
Personnel :No. : Salary : 
:Rate/Mo.: 1-4
:Addi- : 
:tional: 5-10 : 11-15 : 16-20 21-25
Office of the Manager
Project Manager (1) 2,000 24,000 25,000 26,460 27,783 29,172
Assistant Project Manager (1) 1,500 18,000 18,900 19,845 20,837 21,879
Administrative and Finance Division
Division Chief (1) 1,000 12,000 12,600 13,230 13,892 14,587
Personnel Officer (1) 600 7,200 7,560 7,938 8,335 8,752
Procurement and Supply Officer (1) 500 6,000 6,300 6,615 6,946 7,293
Budget and Finance Officer (1) 600 7,200 7,560 7,938 8,335 8,752
Accountant (1) 600 7,200 7,560 7,938 8,335 8,752
Auditor (1) 600 7,200 7,560 7,938 8,335 8, 335
Cashier (1) 450 5,400 5,670 5,954 6,252 6,565
Collection Supervisor (1) 400 4,800 5,040 5,292 5,557 5,835
Collection Agents (3) 350 12,600 13,230 13,892 14,587 15,316
Clerk/Typists (3) 300 10,800 (2) 18,540 19,467 20,440 21,462
Project Legal Officer (1) 600 7,200 7,560 7,938 8,335 8,752
Engineering and Maintenance Division
Division Chief (1) 1,000 12,000 12,600 13,230 13,892 14,587
Engineers (3) 700 25,200 26,460 27,783 29,172 30,631
Engineering Aides (6) 250 18,000 18,900 19,845 20,837 21,879
Mechanics (2) 275 6,600 6,930 7,277 7,641 8,023
Drivers (2) 300 7,200 7,560 2,938 8,335 8,752
Clerk/Typists (2) 300 7,200 (2) 14,760 15,498 16,283 17,087
Project Management Division
Division Chief (1) 1,000 12,000 12,600 13,230 13,892 14,587
Marketing Supervisor (1) 500 6,000 6,300 6,615 6,946 7,293
Marketing Assistants (3) 350 12,600 (2) 21,630 22,712 23,848 25,040
Fishpond Estate Coordinator (1) 600 7,200 7,650 7,938 8,335 8,752
Economic Specialist (1) 700 8,400 (1) 17,270 18,081 18,985 19,934
Housing Project Coordinator (1) 600 7,200 7,560 7,938 8,335 8,752
Marketing Helpers (6) 300 21,600 (2) 29,880 31,374 32,943 34,590
Clerk/Typists (2) 300 7,200 (2) 14,760 15,498 16,273 17,087
Production Division (a)
Division Chief (1) 1,000 12,000 12,600 13,230 13,892 14,587
Fish Culturist (1) 600 7,200 7,560 7,938 8,335 9,752
Fishery Technologists (2) 500 12,000 12,600 13,230 13,892 14,587
Fishery Biologists (2) 500 12,000 12,600 13,230 13,892 14,587
Clerk/Typists (2) 300 7,200 (2) 14,760 15,498 16,273 17,087
TOTAL (57) 338,400. (13) 408,170 428,528 449,960 472,463
NOTE: (a) Excluding labor for central nursery.
SOURCE: Task Force Report (1979), Annex 8, pp. 231-232.
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^ g ™ D IX_TABLE_5ai
PROJECTED EXPENSES AT MARKET PRICES: 
CENTRAL NURSERY FISH FARM 
(in pesos)
: : Year
Item ' :
1 (k) 2 3 th4 - n
Milkfish Fry (a) 288,640 422,040 551,040 602,720
Feeds and Fertilizer:
Rice Bran (b) 11,340 13,230 15,120 17,010
Organic Fertilizer (c) 
(manure) 6,300 7,560 8,400 8,400
Inorganic Fertilizer (d) 
(16-20-0) 11,780 9,450 12,600 15,750
Pesticides (e) 4,620 4,620 4,620 4,620
Eggs and Bread 500 700 900 1,000
Labor:
Technician (f) 14,400 14,400 14,400 14,400
Skilled Labourer (g) 19,200 19,200 19,200 19,200
Labourer (h) 14,400 14,400 14,400 14,400
Repair and Maintenance (i) - 40,000 40,000 40,000
Miscellaneous Expenses 15,960 15,976 20,880 24,710
Total Expenses 
Before Depreciation 387,140 561,576 701,560 762,210
Depreciation (j) 8,440 8,440 8,440 8,440
Total 435,580 570,016 710,000 770,650
NOTES: (a) Yearly fry requirements at 80.00 per thousand: 
YEAR 1 
YEAR 2 
YEAR 3 
YEAR 4-nth
- 3,608,000 pcs.
- 5,275,500 pcs.
6.888.000 pcs.
7.534.000 pcs.
(b) R0.90 per kilogram.
(c) R200.00 per ton
(d) P75.00 per bag
(e) R110 per kilogram
(f) 2 Technicians at R600 per month each
(g) 4 Skilled Labourers at R400 per month each
(h) 4 Labourers at R300 per month each
(i) Repair and maintenance is approximately 5.6% of the total infrastructure 
cost. This starts on the 5th year up to the n1"^  year.
(j) See Task Force Report, Annex 17, p. 247.
(k) This is actually Year 4 of project implementation
SOURCE: Task Force Report (1979), Annex 9, p. 223.
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APPENDIX_TABLE_5^12
SCHEDULE OF CAPITAL EXPENDITURES AT MARKET PRICES: 
CENTRAL NURSERY FARM 
(in pesos)
: Year
Item ' ;
: 0 : 1-4 5 : 6-9 : 10 : 11-14 : 15 : 16-19 : 20 : 21-25
Equipment
Tow Net (a) 3,200 . 3,200 3,200 3,200 3,200
Set Net (b) 2,800 - 2,800 - 2,800 - 2,800 - 2,800 _
Net trough (c) 800 - 800 - 800 - 800 _ 800 _
Transporting can 1,200 - 1,200 - 1,200 - 1,200 1,200 _
Fry basin 1,200 - 1,200 - 1,200 - 1,200 - 1,200 _
Pump 12,000 - 12,000 - 12,000 - 12,000 _ 12,000
Shed 14,000 - - - 14,000 - - - 14,000 _
Live boat (d) 20,000 - - - 20,000 - - _ 20,000 .
Others (e) 4,000 ~ 4,000 - 4,000 - 4,000 - 4,000 -
Sub-Total 59,000 25,200 59,000 25,200 59,200
Infrastructure (Construction)
Main dike and gate 158,365
Main canal 68,608
Nursery pond 302,113
Clearing 35,250
Leveling 33,750
Shed 55,600
Subtotal Before Contingency 653,686
Contingency (10%) 65,369
Sub-Total 719,055
778,255 25,200 59,200 25,200 59,200
NOTES: (a) Four units of tow net - for sorting fish catch
(b) Eight units of set net - for selection
(c) Eight units of net trough for catching
(d) One live boat for transporting fingerlings ("Pamandawan")
(e) Minor equipment being used such as pails, small basins, and other minor items.
SOURCE: Task Force Report (1979), Annex 5, pp. 223-224.
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APPENDIX TABLE 5.14
ESTIMATES OF PER CAPITA CONSUMPTION WITH AND WITHOUT THE PROJECT
I tem
Farming
Type of Household
Fishing
Without the Project
Net Income by Type of Household (?) 3,033 1,931
Number of Households 107 71
Total Net Income (?) 324,531 137,101
Average Family Size 5 5
Number of Persons 535 355
Total Per Capita Income (?) 607 386
Marginal Propensity to Consume (1- s) (a) 0.8 0.8
Per Capita Consumption 486 309
Mean Per Capita Consumption (?) <cl> 415
With the Project
Net Income Per Module Farm (?) 15,049
Number of Farms 178
Total Net Farm Income (?) 2,678,722
Number of Families 178
Average Family Size 5
Number of Persons 890
Total Per Capita Income (?) 3,010
Marginal Propensity to consume (1-S) (a) 0.8
Per Capita Consumption (c^ ) 2,408
NOTES: (a) This is a micro datum and in the Philippines there is no study that estimates
(1-s) from a sample of public sector projects. It is reasonable to assume 
though that some income will be saved given the non-marginal increase in 
income from the project
SOURCE: Task Force Report (1979), Annex 10, p. 235; Table 28, p. 76.
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APPENDIX^ABL|_6.2
INITIAL CAPITAL OUTLAY REQUIREMENTS AT HARBERGER'S DOMESTIC PRICES: 
FISHPOND ESTATE MANAGEMENT 
(in pesos)
Particulars Amount
A. Residential Area
1. Road and Drainage 1,000,000
2. Residential Houses (184 units @ P9200) 1,692,800
Sub-Total ....................................................... 2,692,800
Contingency (10%) ............................................... 269,280
B. Estate Proper
1. Fishfarm Proper
a. Main Dike 2,995,599
b. Main Gate 537,530
c. Main Canal 1,161,720
d. Fishpond 5,031,809
e. Clearing 1,270,500
f. Levelling 1,204,500
g. Shed and Equipment 1,196,160
Sub-Total ...................................................... 13,397,818
Contingency (10%) .............................................. 1,339,782
2. Central Nursery Fishfarm 
2.1 Nursery Farm
a. Nursery Pond 302,119
b. Main Dikes and Gate 158,365
c. Main Canal 68,608
d. Clearing 35,250
e. Levelling 33,750
f. Shed 55,600
Sub-Total ......................................................... 653,692
Contingency (10%) .................................................  65,369
2.2 Equipment
3. Buildings and Other Facilities
a. Office Building 105,000
b. Market Hall 80,000
c. Warehouse 150,000
d. Ice Plant and Cold Storage 2,010,000
e. Wharf 500,000
f. Water Pump and Tank 1,340,000
Sub-Total....................................................... 3,735,000
Contingency (10%) ............................................... 373,500
4. Vehicles
a. Pick-up Truck (1 unit) 107,200
b. Truck (1 unit) 201,000
c. Jeep/Cruiser (1 unit) 26,800
d. All Vehicles (2 units) 107,200
Sub-Total
2,962,080
14,737,600
719,061
65,592
4,108,500
442,200
5. Office Furniture 119,968
6. Office Equipment 151,969
23,306,970Grand Total
1 5 3 .
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APPENDIX=TA|LE=644
INCREMENTAL NET BENEFITS AT MARKET PRICES OF THE PROJECT 
(in pesos)
: Year
Item ‘ ;
1 2 3 4 5 6 7
Income
Module Farms : Sale of Milkfish
and Prawn - - - 2,029,556 4,735,868 5,412,446 8,118,580
Estate Management:
Sales and Sales Margin 1,234,728 2,187,368 2,886,161 3,546,239
Fishpond Lease Rental - - - - - - 2,123,540
Total Income - - - 3,264,284 6,923,236 8,298,607 13,788,359
Investment Costs
Module Farms - - - 1,080,460 - - -
Estate Management:
Estate Proper 10,718,427 2,477,505 6,611,809 - 69,465 185,200 -
Residential Areas - - 2,962,080 - - 60,720 -
Total Investment Costs 10,718,427 2,477,505 9,573,889 1,080,460 69,465 245,920 -
Operating Costs (a)
Module Farms - - - 1,594,346 2,006,950 2,297,624 4,955,342
Estate Management 142,425 142,425 142,425 637,806 890,863 1,077,413 1,146,313
Total Operating Costs 142,425 142,425 142,425 2,232,152 2,897,813 3,375,037 6,101,655
Labor Costs
Skilled Labor (b) 338,400 338,400 338,400 372,000 441,770 441,770 441,770
Unskilled Labor (c) - - - 195,248 223,906 241,706 234,586
Total Labor Costs 338,400 338,400 338,400 567,248 665,676 683,476 676,356
Total Costs 11,199,252 2,958,330 10,054,714 3,879,860 3,632,954 4,304,433 6,778,011
Net Cash Flow -11,199,252 -2,958,330 -10,054,714 -615,576 3,290,282 3,994,174 7,010,348
Net Cash Flow Without Project:
Net Returns to Production 463,334 463,334 463,334 463,334 463,334 463,334 463,334
Lease Rental 4,928 5,761 7,078 8,230 8,230 8,230 8,230
Total Net Cash Flow
Without Project 468,262 469,095 470,412 471,564 471,564 471,564 471,564
Incremental Net Cash Flow/
Net Benefits -11,667,514 -3, 427,425 -10,525,126 -1,087,140 2,818,718 3,522,610 6,538,784
NOTES: (a) Net of interest and depreciation charges and contingencies.
(b) Includes the skilled labor requirements in the operation and maintenance 
of the Central Nursery Farm.
(c) Includes the unskilled labor requirements in the operation and maintenance 
of the Central Nursery Farm.
SOURCES: Appendix Tables 5.5 and 5.9.
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APPENDIX_TABLE=6i4tl
INCREMENTAL NET BENEFITS AT MARKET PRICES OF THE PROJECT 
(in pesos)
Year 8 9 10 11 12 13 14
Item
Income
Module Farmsl: Sale of Milkfish
and Prawn 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580
Estate Management:
Sales and Sales Margin 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358
Fishpond Lease Rental 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540
Total Income 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478
Investment Costs
Module Farms - 546,460 - - - - 1,080,460
Estate Management:
Estate Proper 70,000 - 23,650 59,200 393,710 - -
Residential Areas - - - - 60,720 - -
Total Investment Costs 70,000 546,460 23,650 59,200 454,430 - 1,080,460
Operating Costs (a)
Module Farms 4,860,290 5,138,504 4,860,290 5,138,504 4,914,402 5,138,504 4,860,290
Estate Management 1,140,703 1,160,503 1,168,753 1,203,934 1,229,555 1,222,625 1,242,425
Total Operating Costs 6,000,993 6,299,007 6,029,043 6,342,438 6,143,957 6,361,129 6,102,715
Labor Costs
Skilled Labor (b) 441,770 441,770 441,770 462,128 462,128 462,128 462,128
Unskilled Labor (c) 234,586 234,586 234,586 234,586 234,586 234,586 234,586
Total Labor Costs 676,356 676,356 676,356 696,714 696,714 696,714 696,714
Total Costs 6,747,349 7,521,823 6,729,049 7,098,352 7,295,101 7,057,843 7,879,889
Net Cash Flow 7,279,129 6,507,655 7,297,429 6,928,126 6,731,377 6,968,635 6,146,589
Net Cash Flow Without Project:
Net Returns to Production 463,334 463,334 463,334 463,334 463,334 463,334 463,334
Lease Rental 8,230 8,230 8,230 8,230 8,230 8,230 8,230
Total Net Cash Flow 
Without Project 471,564 471,564 471,564 471,564 471,564 471,564 471,564
Incremental Net Cash Flow/ 
Net Benefits 6,807,565 6,033,091 6,825,865 6,456,562 6,259,723 6,497,071 5,67 5,025
NOTES: (a) Net of interest and depreciation charges and contingencies.
(b) Includes the skilled labor requirements in the operation and maintenance 
of the Central Nursery Farm.
(c) Includes the skilled labor requirements in the operation and maintenance 
of the Central Nursery Farm.
SOURCES: Appendix Tables 5.5 and 5.9
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INCREMENTAL NET BENEFITS AT MARKET PRICES OF THE PROJECT 
(in pesos)
: Year
Item ‘ :
15 16 17 18 19 20 21 22
Income
Module Farms : Sale of 
Milkfish and Prawn 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580
Estate Management:
Sales and Sales Margin 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358
Fishpond Lease Rental 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540
Total Income 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478
Investment Costs 
Module Farms _ 546,460
Estate Management: 
Estate Proper 23,650 95,200 4,950 960,000 23,650 59,200
Residential Areas - - - 60,720 - - - -
Total Investment Costs 23,650 95,200 4,950 1,020,720 546,460 23,650 59,200 -
Operating Costs (a) 
Module Farms 5,138,504 4,860,290 5,165,738 4,860,290 5,138,504 4,860,290 5,138,504 4,914,402
Estate Management 1,242,425 1,252,968 1,304,657 1,311,587 1,324,457 1,324,457 1,324,457 1,335,107
Total Operating Costs 6,380,929 6,113,258 6,470,395 6,171,877 6,462,961 6,184,747 6,462,961 6,249,509
Labor Costs 
Skilled Labor (b) 462,128 483,560 483,560 483,560 483,560 483,560 506,063 506,063
Unskilled Labor (c) 234,586 234,586 234,586 234,586 234,586 234,586 234,586 234,586
Total Labor Costs 696,714 718,146 718,146 718,146 718,146 718,146 740,649 740,649
Total Costs 7,101,203 6,926,604 7,193,491 7,910,743 7,727,567 6,926,543 7,262,810 6,990,158
Net Cash Flow 6,925,275 7,099,874 6,832,987 6,115,735 6,298,911 7,099,935 6,763,668 7,036,320
Net Cash Flow Without 
Project:
Net Returns to Production 463,334 463,334 463,334 463,334 463,334 463,334 463,334 463,334
Lease Rental 8,230 8,230 8,230 8,230 8,230 8,230 8,230 8,230
Total Net Cash Flow 
Without Project 471,564 471,564 471,564 471,564 471,564 471,564 471,564 471,564
Incremental Net Cash Flow/ 
Net Benefits 6,453,711 6,628,310 6,361,423 5,644,171 5,827,347 6,628,371 6,292,104 6,564,756
NOTES: (a) Net of interest and depreciation charges and contingencies.
(b) Includes the skilled labor requirements in the operation and maintenance 
of the Central Nurserv Farm.
(c) Includes the unskilled labor requirements in the operation and maintenance 
of the Central Nursery Farm.
SOURCES: Appendix Tables 5.5 and 5.9.
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APPENDIX_TABLE_|44=. 3
INCREMENTAL NET BENEFITS AT MARKET PRICES OF THE PROJECT 
(in pesos)
Year
Item
23 24 25 26 27 28 29 30
Income
Module Farms : Sale of 
Milkfish and Prawn 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580 8,118,580
Estate Management:
Sales and Sales Margin 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358
Fishpond Lease Rental 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540
Total Income 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478 14,026,478
Investment Costs
Module Farms - 1,080,460 - - - - - -
Estate Management:
Estate Proper - - - - - - - -
Residential Areas - 60,720 - - - - - -
Total Investment Costs - 1,141,180 - - - - - -
Operating Costs (a)
Module Farms 5,138,504 4,860,290 5,138,504 4,860,290 5,138,504 4,860,290 5,138,504 4,860,290
Estate Management 1,335,107 1,413,524 1,406,594 1,406,594 1,406,594 1,406,594 1,406,594 1,406,594
Total Operating Costs 6,473,611 6,273,814 6,545,098 6,266,884 6,545,098 6,266,884 6,545,098 6,266,884
Labor Costs
Skilled Labor (b) 506,063 506,063 506,063 506,063 506,063 506,063 506,063 506,063
Unskilled Labor (c) 234,586 234,586 234,586 234,586 234,586 234,586 234,586 234,586
Total Labor Costs 740,649 740,649 740,649 740,649 740,649 740,649 740,649 740,649
Total Costs 7,214,260 8,155,643 7,285,747 7,007,533 7,285,747 7,007,533 7,285,747 7,007,533
Net Cash Flow 6,812,218 5,870,835 6,740,731 7,018,945 6,740,731 7,018,945 6,740,731 7,018,945
Net Cash Flow Without
Project:
Net Returns to Production 463,334 463,334 463,334 463,334 463,334 463,334 463,334 463,334
Lease Rental 8,230 8,230 8,230 8,230 8,230 8,230 8,230 8,230
Total Net Cash Flow 
Without Project 471,564 471,564 471,564 471,564 471,564 471,564 471,564 471,564
Incremental Net Cash Flow/ 
Net Benefits
6,340,654 5,399,271 6,269,167 6,547,381 6,269,167 6,547,381 6,269,167 6,547,381
NOTES: (a) Net of interest and depreciation charges and contingencies.
(b) Includes the skilled labor requirements in the operation and maintenance 
of the Central Nursery Farm.
(c) Includes the unskilled labor requirements in the operation and maintenance 
of the Central Nursery Farm.
SOURCES: Appendix Tables 5.5 and 5.9.
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ECONOMIC ANALYSIS: INCREMENTAL NET BENEFITS OF THE 
PROJECT AT HARBERGER'S DOMESTIC PRICES 
(in pesos)
: Year
Item
1 2 3 4 5 6 7 8
Income
Module Farms: Sale of 
Milkfish and Prawn 5,514,148 12,866,345 14,704,395 18,380,494 22,056,592
Estate Management:
Sales and Sales Margin _ _ 1,234,728 2,187,368 2,886,161 3,546,239 3,784,358
Fishpond Lease Rental - - - - - - 2,123,540 2,123,540
Total Income - - - 6,748,876 15,053,713 17,590,556 24,050,273 27,964,490
Investment Costs
Module Farms - - - 1,150,058 - - - -
Estate Management: 
Estate Proper 11,226,186 2,483,903 7,121,809 _ 96,230 245,992 _ 93,800
Residential Areas - - 2,962,080 - - 60,720 - -
Total Investment Costs 11,226,186 2,483,903 10,083,889 1,150,058 96,230 306,712 - 93,800
Operating Costs
Module Farms - - - 1,679,608 2,160,742 2,502,858 5,160,576 5,065,524
Estate Management 142,425 142,425 142,425 643,382 895,647 1,083,268 1,153,239 1,148,629
Total Operating Costs 142,425 142,425 142,425 2,322,990 3,056,389 3,586,126 6,313,815 6,214,153
Labor Costs
Skilled Labor 338,400 338,400 338,400 372,000 441,770 441,770 441,770 441,770
Unskilled Labor - - - 195,248 223,906 241,706 234,586 234,586
Total Labor Costs 338,400 338,400 338,400 567,248 665,676 683,476 676,356 676,356
Total Costs 11,707,011 2,964,728 10,564,714 4,040,296 3,818,295 4,576,314 6,990,171 6,984,309
Net Cash Flow -11,707,011 -2,964,728 -10,564,714 2,708,580 11,235,418 13,014,242 17,060,102 20,980,181
Net Cash Flow Without 
Project:
Net Returns to 
Production 463,334 463,334 463,334 463,334 463,334 463,334 463,334 463,334
Lease Rental 4 ,928 5,761 7,078 8,230 8,230 8,230 8,230 8,230
Total Net Cash Flow 
Without Project 468,262 469,095 470,412 471,564 471,564 471,564 471,564 471,564
Incremental Net Cash Flow/
Net Benefits -12,175,273 -3,433,823 -11,035,126 2,237,016 10,763,854 12,542,678 16,588,538 20,508,617
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ECONOMIC ANALYSIS: INCREMENTAL NET BENEFITS OF THE 
PROJECT AT HARBERGER'S DOMESTIC PRICES 
(in pesos)
: Year
Item ' ;
9 10 11 12 13 14 15 16
Income
Module Farms: Sale of 
Milkfish and Prawn
Estate Management:
22,056,592 22,056,592 22,056,592 22,056,592 22,056,592 22,056,592 22,056,592 22,056,592
Sales and Sales Margin 
Fishpond Lease Rental
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
Total Income 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490
Investment Costs 
Module Farms 
Estate Management:
616,058 - - - - 1,150,058 - -
Estate Proper 
Residential Areas
“ 29,260 65,592 508,630
60,720
- - 29,260 135,392
Total Investment Costs 616,058 29,260 65,592 569,350 - 1,150,058 29,260 135,392
Operating Costs
Module Farms 
Estate Management
5,343,738
1,167,429
5,065,524
1,175,679
5,343,738
1,210,860
5,119,636
1,236,481
5,343,738
1,229,551
5,065,524
1,249,351
5,343,738
1,249,351
5,065,524
1,259,894
Total Operating Costs 6,511,167 6,241,203 6,554,598 6,356,117 6,573,289 6,314,875 6,593,089 6,325,418
Labor Costs 
Skilled Labor 
Unskilled Labor
441,770
234,586
441,770
234,586
462,128
234,586
462,128
234,586
462,128
234,586
462,128
234,586
462,128
234,586
483,560
234,586
Total Labor Costs 676,356 676,356 696,714 696,714 696,714 696,714 696,714 718,146
Total Costs 7,803,581 6,946,819 7,316,904 7,622,181 7,270,003 8,161,657 7,319,063 7,178,956
Net Cash Flow 20,160,909 21,017,671 20,647,586 20,342,309 20,694,487 19,802,833 20,645,427 20,785,534
Net Cash Flow Without
Project:
Net Returns to 
Production
Lease Rental
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
Total Net Cash Flow 
Without Project 471,564 471,564 471,564 471,564 471,564 471,564 471,564 471,564
Incremental Net Cash Flow/ 
Net Benefits 19,689,345 20,546,107 20,176,022 19,870,745 20,222,923 19,331,269 20,173,863 20,313,970
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ECONOMIC ANALYSIS: INCREMENTAL NET BENEFITS OF THE 
PROJECT AT HARBERGER'S DOMESTIC PRICES 
(in pesos)
: Year
:em * :
17 18 19 20 21 22 23 24
icome
3dule Farms: Sale of 
Milkfish and Prawn
state Management:
22,056,592 22,056,592 22,056,592 22,056,592 22,056,592 22,056,592 22,056,592 22,056,592
Sales and Sales Margin 
Fishpond Lease Rental
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358
2,123,540
3,784,358 
2,123,540
3,784,358
2,123,540
otal Income 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490
ivestment Costs 
>dule Farms 
state Management:
- - 616,058 - - - - 1,150,058
Estate Proper 
Residential Areas
4,950 1,286,400
60,720 -
29,260 65,592 - -
60,720
otal Investment Costs 4,950 1,347,120 616,058 29,260 65,592 - - 1,210,778
>erating Costs 
>dule Farms 
state Management
5,370,972
1,311,583
5,065,524
1,318,513
5,343,738
1,331,383
5,065,524
1,331,383
5,343,738
1,331,383
5,119,636
1,342,033
5,343,738
1,342,033
5,065,524
1,420,450
otal Operating Costs 6,682,555 6,384,037 6,675,121 6,396,907 6,675,121 6,461,669 5,477,771 6,485,974
ibor Costs 
silled Labor 
iskilled Labor
483,560
234,586
483,560
234,586
483,560
234,586
483,560
234,586
506,063
234,586
506,063
234,586
506,063
234,586
506,063
234,586
otal Labor Costs 718,146 718,146 718,146 718,146 740,655 740,655 740,655 740,655
otal Costs 7,405,651 8,449,303 8,009,325 7,144,313 7,481,368 7,202,324 6,218,426 8,437,407
5t Cash Flow 20,558,839 19,515,187 19,955,165 20,820,177 20,483,122 20,762,166 21,746,064 19,527,083
it Cash Flow Without 
Project:
Net Returns to 
Production
Lease Rental
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
463,334
8,230
otal Net Cash Flow 
Lthout Project 471,564 471,564 471,564 471,564 471,564 471,564 471,564 471,564
ocremental Net Cash Flow/ 
it Benefits 20,087,275 19,043,623 19,483,601 20,348,613 20,011,558 20,290,602 21,274,500 19,055,519
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ECONOMIC ANALYSIS: INCREMENTAL NET BENEFITS OF THE 
PROJECT AT HARBERGER'S DOMESTIC PRICES 
(in pesos)
: Year
Item ' ;
25 26 27 28 29 30
Income
Module Farms: Sale of 
Milkfish and Prawn 22,256,592 22,256,592 22,256,592 22,256,592 22,256,592 22,256,592
Estate Management:
Sales and Sales Margin 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358 3,784,358
Fishpond Lease Rental 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540 2,123,540
Total Income 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490 27,964,490
Investment Costs:
Module Farms - - - - - -
Estate Management:
Estate Proper - - - - - -
Residential Areas - - - - - -
Total Investment Costs - - - - - -
Operating Costs
Module Farms 5,343,738 5,065,524 5,343,738 5,065,524 5,343,738 5,065,524
Estate Management 1,413,520 1,413,520 1,413,520 1,413,520 1,413,520 1,413,420
Total Operating Costs 6,757,258 6,479,044 6,757,258 6,479,044 6,757,258 6,479,044
Labor Costs
Skilled Labor 506,063 506,063 506,063 506,063 506,063 506,063
Unskilled Labor 234,586 234,586 234,586 234,586 234,586 234,586
Total Labor Costs 740,655 740,655 740,655 740,655 740,655 740,655
Total Costs 7,497,913 7,219,699 7,497,913 7,219,699 7,497,913 7,219,699
Net Cash Flow 20,466,577 20,744,791 20,466,577 20,744,791 20,466,577 20,744,791
Net Cash Flow Without 
Project:
Net Returns to 
Production 463,334 463,334 463,334 463,334 463,334 463,334
Lease Rental 8,230 8,230 8,230 8,230 8,230 8,230
Total Net Cash Flow 
Without Project 471,564 471,564 471,564 471,564 471,564 471,564
Incremental Net Cash Flow/ 
Net Benefits 19,995,013 20,273,227 19,995,013 20,273,227 19,995,013 20,273,227
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INITIAL CAPITAL OUTLAY REQUIREMENTS AT LM/ST BORDER PRICES: 
FISHPOND ESTATE MANAGEMENT 
(in pesos)
Particulars Amount
A. Residential Area
1. Road and drainage 923,000
2. Residential houses (184 units 0P9.2OO x SCF) 1,562,454
Sub-Total.......................................................2,485,454
Contingency (10%) ...............................................  248,545
B. Estate Proper
Fishfarm proper
a. Main dike 2,764,938
b. Main gate 496,140
c. Main canal 1,072,267
d. Fishpond 4,644,360
e. Clearing 1,172,671
f. Levelling 1,111,753
g. Shed and Equipment 1,104,056
Sub-Total ............................ ....................... 12,366,185
.......................  1,236,618Contingency (10%)
2. Central Nursery Fishfarm
2.1 Nursery pond
a. Main dikes and gates 146,171
b. Main canal 63,325
c. Nursery pond 278,850
d. Clearing 32,536
e. Levelling 31,151
f. Shed 51,319
Sub-Total ...................................................... 603,352
Contingency (10%) ................................................  60,335
2.2 Equipment
3. Buildings and Other Facilities
a. Office building 96,915
b. Market hall 73,840
c. Warehouse 138,450
d. Ice plant and cold storage 1,500,000
e. Wharf 461,500
f. Water Pump and Tank 1,000,000
Sub-Total ...................................................... 3,270,705
Contingency (10%) ..............................................  327,070
4. Vehicles
a. Pick-up Truck (1 unit) 80,000
b. Truck (1 unit) 150,000
c. Jeep/Cruiser (1 unit) 20,000
d. All Vehicles (2 units) 80,000
5. Office Furniture
6. Office Equipment
2,733,999
13,602,803
663,687
56,090
3,597,775
380,000
119,968
113,410
21^267^732Grand Total
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SCHEDULE OF CAPITAL EXPENDITURESAT LM/ST BORDER PRICES: 
CENTRAL NURSERY FISHFARM 
(in pesos)
: . Year 
Item : .
:
1 2 3-5 6 7-10 11 12-15 16 17-20 21 22-30
Equipment
Tow Net - 3,200 - 3,200 - 3,200 - 3,200 - 3,200 -
Set Net - 2,800 - 2,800 - 2,800 - 2,800 - 2,800 -
Net Trough - 800 - 800 - 800 - 800 - 800 -
Transporting can - 1,108 - 1,108 - 1,108 - 1,108 - 1,108 -
Fry basin - 1,108 - 1,108 - 1,108 - 1,108 - 1,108 -
Pump - 12,000 - 12,000 - 12,000 - 12,000 - 12,000 -
Shed - 12,922 - - - 12,922 - - - 12,922 -
Live boat - 18,460 - - - 18,460 - - - 18,460 -
Others 3,692 “ 3,692 “ 3,692 3,692 - 3,692 -
Sub-Total - 56,090 - 24,708 - 56,090 - 24,708 - 56,090 -
Infrastructure (Construction) 
Main dike and gate 146,171
Main Canal - 63,325 - - - - - - - - -
Nursery pond - 278,850 - - - - - - - - -
Clearing - 32,536 - - - - - - - - -
Levelling - 31,151 - - - - - - - - -
Shed - 51,319 - - - - - - - - -
Sub-Total Before
Contingency - 603,352 - - - - - - - - -
Contingency (10%) - 60,335 - - - - - - - - -
Sub-Total - 663,687 - - - - - - - - -
Total - 719,777 - 24,708 - 56,090 - 24,708 - 56,090 -
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ECONOMIC ANALYSIS: INCREMENTAL NET BENEFITS OF THE PROJECT
AT LM/ST BORDER PRICES 
(in pesos)
Item Year
Income
Module Farms: Sale 
and Prawn
Estate Management: 
Sales and Sales 
Fishpond Lease ]
Total Income
Investment Costs 
Module Farms 
Estate Management: 
Estate Proper 
Residential Are
Total Investment Co
Operating Costs 
Module Farms 
Estate Management
Total Operating Ct
Labor Costs 
Skilled Labor 
Unskilled Labor
Total Labor Costs 
Total Costs 
Net Cash Flow
Net Cash Flow M 
Net Returns 
Lease Rental
Total Net Cash Flov 
Without Project
1 2 3 4 5 6 7 8
Incremental Net 
Net Benefits
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ECONOMIC ANALYSIS: INCREMENTAL NET BENEFITS OF THE PROJECT 
AT LM/ST BORDER PRICES 
(in pesos)
: . Year
:Item ■ .
9 10 11 12 13 14 15 16
Income
Module Farms: Sale of Milkfish
and Prawn 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311
Estate Management:
Sales and Sales Margin 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856
Fishpond Lease Rental 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027
Total Income 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194
Investment Costs
Module Farms 504,460 - - - - 1,012,998 - -
Estate Management:
Estate Proper - 23,340 56,090 389,240 - - 23,340 94,708
Residential Areas - - - 56,044 - - - -
Total Investment Costs 504,460 23,340 56,090 445,284 - 1,012,998 23,340 94,708
Operating Costs
Module Farms 4,789,337 4,532,483 4,789,337 4,582,501 4,789,337 4,532,483 4,789,337 4,532,483
Estate Management 1,072,712 1,080,327 1,112,799 1,136,447 1,130,051 1,148,326 1,148,326 1,158,058
Total Operating Costs 5,862,049 5,612,810 5,902,136 5,718,948 5,919,388 5,680,809 5,937,663 5,690,541
Labor Costs
Skilled Labor 441,770 441,770 462,128 462,128 462,128 462,128 462,128 483,560
Unskilled Labor 161,649 161,649 161,649 161,649 161,649 161,649 161,649 161,649
Total Labor Costs 603,419 603,419 623,777 623,777 623,777 623,777 623,777 645,209
Total Costs 6,969,928 6,239,569 6,582,003 6,788,009 6,543,165 7,317,584 6,548,780 6,430,458
Net Cash Flow 14,349,266 15,079,625 14,737,191 14,531,185 14,776,029 14,001,610 14,770,414 14,888,736
Net Cash Flow Without Project:
Net Returns to Production 427,657 427,657 427,657 427,657 427,657 427,657 427,657 427,657
Lease Rental 7,596 7,596 7,596 7,596 7,596 7,596 7,596 7,596
Total Net Cash Flow 435,253 435,253 435,253 435,253 435,253 435,253 435,253 435,253
Without Project
Incremental Net Cash Flow/ 13,914,013 14,644,372 14,301,938 14,095,932 14,340,776 13,566,357 14,335,161 14 ,453,483
Net Benefits
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ECONOMIC ANALYSIS: INCREMENTAL NET BENEFITS OF THE PROJECT 
AT LM/ST BORDER PRICES 
(in pesos)
: Year
I tem :
17 18 19 20 21 22 23 24
Income
Module Farms: Sale of Milkfish
and Prawn 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311
Estate Management:
Sales and Sales Margin 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856
Fishpond Lease Rental 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027
Total Income 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194
Investment Costs
Module Farms - - 504,460 - - - - 1,012,998
Estate Management:
Estate Proper 4,569 960,000 - 23,340 56,090 - - -
Residential Areas - 56,044 - - - - - 56,044
Total Investment Costs 4,569 1,016,044 506,460 23,340 56,090 - - 1,069,042
Operating Costs
Module Farms 4,814,435 4,532,483 4,789,337 4,532,483 4,789,337 4,582,501 4,789,337 4,532,483
Estate Management 1,205,766 1,212,163 1,224,042 1,224,042 1,224,042 1,233,272 1,233,272 1,306,251
Total Operating Costs 6,020,201 5,744,646 6,013,379 5,756,525 6,013,379 5,815,773 6,022,609 5,838,734
Labor Costs
Skilled Labor 483,560 483,560 483,560 483,560 506,063 506,063 506,063 506,063
Unskilled Labor 161,649 161,649 161,649 161,649 161,649 161,649 161,649 161,649
Total Labor Costs 645,209 645,209 645,209 645,209 667,712 667,712 667,712 667,712
Total Costs 6,669,979 7,405,899 7,163,048 6,425,074 6,737,181 6,483,485 6,690,321 6,506,446
Net Cash Flow 14,649,215 13,913,295 14,156,146 14,894,120 14,582,013 14,835,709 14,628,873 14,812,748
Net Cash Flow Without Project:
Net Returns to Production 427,657 427,657 427,657 427,657 427,657 427,657 427,657 427,657
Lease Rental 7,596 7,596 7,596 7,596 7,596 7,596 7,596 7,596
Total Net Cash Flow 
Without Project 435,253 435,253 435,253 435,253 435,253 435,253 435,253 435,253
Incremental Net Cash Flow/
Net Benefits 14,213,962 13,478,042 13,720,893 14,458,867 14,146,760 14 ,400,456 14,193,620 14,377,495
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ECONOMIC ANALYSIS: INCREMENTAL NET BENEFITS OF THE PROJECT 
AT LM/ST BORDER PRICES 
(in pesos)
Year
Item
25 26 27 28 29 30
Income
Module Farms: Sale of Milkfish
and Prawn 
Estate Management:
15,865,311 15,865,311 15,865,311 15,865,311 15,865,311 15,865,311
Sales and Sales Margin 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856 3,493,856
Fishpond Lease Rental 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027 1,960,027
Total Income 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194 21,319,194
Investment Costs
Module Farms 
Estate Management:
“ ” “ “
Estate Proper - - - - - -
Residential Areas - - - - - -
Total Investment Costs - - - - - -
Operating Costs
Module Farms 4,789,337 4,532,483 4,789,337 4,532,483 4,789,337 4,532,483
Estate Management 1,299,854 1,299,854 1,299,854 1,299,854 1,299,854 1,299,854
Total Operating Costs 6,089,191 5,832,337 6,089,191 5,832,337 6,089,191 5,832,337
Labor Costs
Skilled Labor 506,063 506,063 506,063 506,063 506,063 506,063
Unskilled Labor 161,649 161,649 161,649 161,649 161,649 161,649
Total Labor Costs 667,712 667,712 667,712 667,712 667,712 667,712
Total Costs 6,756,903 6,500,049 6,756,903 6,500,049 6,756,903 6,500,049
Net Cash Flow 14,562,291 14,819,145 14,562,291 14,819,145 14,562,291 14,819,145
Net Cash Flow Without Project:
Net Returns to Production 427,657 427,657 427,657 427,657 427,657 427,657
Lease Rental 7,596 7,596 7,596 7,596 7,596 7,596
Without Project 435,253 435,253 435,253 435,253 435,253 435,253
Incremental Net Cash Flow/ 
Net Benefits 14,127,038 14,383,892 14,127,038 14,383,892 14,127,038 14,383,892
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